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Pabouas nporpamma no yue6Homy npeametry «MaremaTrka» (0a30Bblil YpPOBEHb)
(npenmetHas obnacth «MaTemaTuka M HMH(QOPMATUKA») BKIIOYAET MOSCHUTEIbHYIO
3aMMCKY, CoAepKaHue O0ydeHUs], INIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS IPOrPAMMBI 110
MaTeMaTuKe, TEeMaTUYeCKOe MJIaHUPOBAHUE.

[losicHuTenbpHas 3aUCKa OTpakaeT OOIIME LENH U 33Ja4i U3yYEeHHs] MaTEMATUKH,
XapaKTEPUCTUKY ICUXOJOTUYECKUX MPEANOCHUIOK K €€ HM3yYeHHIO 00y4arouuMucs,
MECTO B CTPYKType Yy4eOHOro IjlaHa, a TaKXke MOAXOAbl K OTOOpY coiepKaHusi,
K OIPEENICHUIO IJIAHUPYEMBIX PE3yJIbTaTOB.

Copepxanue OO0yuyeHHUsI pacCKpbIBaeT COJEp)KAaTEIbHbIE JIMHUHM, KOTOpPBIE
npeajaratoTcs JJjig 005S3aTebHOT0 U3Y4YeHHUS] B KaXKJOM KJacce Ha YPOBHE CpEIHEro
o01rero oOpazoBaHuUsl.

[Inanupyemble pe3ysbTaThl OCBOCHMS MPOTPaMMbl MO MaTeMaTHKE BKIIOYAIOT
JUYHOCTHBIE, METallpeAMETHbIC PE3yJbTaThl 3a BECh IMepuoj OOy4YeHHs Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHUs, a TakXKe MPEIMETHBbIE JOCTHKEHHS 00Yy4arolerocs
3a Kbl To1 00ydeHus

HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma 1o wMaTemMaTHKe Ha YPOBHE CpeaHero oOmero oOpa3oBaHUs
paspabdorana Ha ocHoBe PI'OC COO c y4éToM COBpPEMEHHBIX MHPOBBIX TPEOOBaHUM,
OPEeIbABIAEMbIX K MaTeMaTHUYeCKOMY OOpa3oBaHMIO, M TPAAMUIMN POCCHUICKOTO
oOpa3oBanusa. Peanuzamus mporpaMmbl MO0 MaTeMaTHKE OOecreunBaeT OBJAJCHUE
KIIFOUEBBIMU ~ KOMIIETEHLHSIMH, COCTaBIIAIOIIMMUA  OCHOBY JUII  CaMOpPa3BUTHS
U HEMPEPHIBHOTO 00pa3oBaHUsl, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHMYHOCTHOTO U
M03HABATEILHOTO PA3BUTHUS TUYHOCTU 00YUAIOITUXCS.

B nporpamMe no MareMaTHKe YYTEHBI UAEU U ToyoKeHus KoHuenuuu pa3BuUTUsA
MaTemMaTH4eckoro oopasoBanus B Poccuiickoit denepariuu. B cOOTBETCTBUM C Ha3BaHUEM
KOHIIEIIIIMY, MaTeMaTH4eckoe oOpa3oBaHHWE JOHKHO, B YAaCTHOCTH, MPEIOCTABIISTH
KOKJIOMY 00yJaroneMycsi BO3MOKHOCTh JIOCTHXKEHHSI YPOBHSI MAaTEMATUYECKUX 3HAHUM,
HEO0OXOIMMOTO JUTsl TalbHEHIIEH yCcrenHol Xu3Hu B oOmiecTBe. ViIMeHHO Ha pelieHue
ATOM 3aJ1a4M HaIleJIeHa IPOrpaMmMa 1o MaTeMaTuke 0a30BOTO YPOBHHI.

B smoxy mudpooii TpanchopMamuu Bcex cdep UeTOBEYSCKOW ESITCIBHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeIIOBEKOM 0e3  0a30Boi
MaTeMaTU4eCKOM MOATOTOBKHU. YiKe B IIKOJIE MAaTEeMaTHKa CIY>KUT OTMIOPHBIM IIPEIMETOM
JUISL U3Y4YEHUSI CMEXHBIX JUCUUIIMH, a B JKW3HU TIOCIE IIKOJbI pealbHOU
HEO0OXOIMMOCTHIO CTAHOBHUTCSA HETPEPHIBHOE 00pa3oBaHUE, YTO TPeOyeT MOTHOICHHON
0a30Boi1 00I11e00pa30BaTEIbHON MOATOTOBKH, B TOM YHCJIE M MaTEeMaTHYECKOM. ITO
0oOyCJIOBJI€HO TE€M, YTO B HAallld JHU PacCTET YKCIO CIEHUATbHOCTEH, CBSI3aHHBIX
C HETOCPEICTBEHHBIM MPUMEHEHUEM MAaTEMATHKU: U B c(hepe IKOHOMHUKHU, U B OU3HECE,
1 B TEXHOJIOTUUYECKUX 00JIACTsIX, U JaXKe B TyMaHUTapHbIX cdepax. Takum oOpazom, Kpyr
oOyyJaromuxcs, s KOTOPbIX MaTeMaTUKa CTAaHOBUTCS 3HAYMMbBIM IPEAMETOM,
CYILIECTBEHHO PACIIUPSETCS.



[IpakTrdeckasi MoJIE3HOCTh MAaTEeMaTUKU OOYCIOBJIEHA TE€M, YTO €€ MpeIMETOM
SABJISIIOTCST yHAAMEHTANIbHbIE CTPYKTYPhI HAIIETO MUpPA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJINYECTBEHHBIE OTHOIIEHUS OT MPOCTEUIINX, YCBAaMBAEMBIX B HEMOCPEACTBEHHOM
ombITe, JO JOCTATOYHO CJIOKHBIX, HEOOXOJMMBIX JJIsI Pa3BUTUS HAYYHBIX W
TEXHOJIOTUYECKUX HACH. Dbe3 KOHKPETHBIX MAaTEeMAaTUUYECKUX 3HAHUU 3aTPyIHEHO
MMOHUMAHHUE TPUHIIMIIOB YCTPOMCTBA W MCIIOJIB30BAHHUS COBPEMEHHON TEXHUKH,
BOCIIPUATHE W MHTEpOpETaIus Pa3HOOOpa3HON COLMAIBHOM, 3IKOHOMUYECKOM,
MOJIUTUYECKOM  uHpopManuu, ManodpdeKTUBHA IOBCEIHEBHAs  MpaKTHYeCKas
neaTeNnbHOCTh. Kax oMy 4enoBeky B CBOEH KU3HU MPUXOIUTCS BBIMOJIHATH IOCTATOUYHO
CJIOKHBIE PACUYEThI U COCTABIIATH HECTIOKHBIC AJITOPUTMBI, HAXOIUTh HYKHBIE (POPMYJIbI
U IPUMEHSATh UX, BIAJETh MPAKTUUYECKUMU NPUEMAMHU T€OMETPUUYECKUX U3MEPEHUN U
MOCTPOCHUM, YUTaTh WH(OpMaIMIO, MPEACTABICHHYI0 B BHUAY TaOJuWll, AHarpaMm
U rpadUKOB, XUTh B YCJIOBUAX HEOMPEACIEHHOCTH W TOHUMATh BEPOSTHOCTHBIN
XapaKTep CIIy4alHbBIX COOBITHH.

OHOBpPEMEHHO ¢ pacimiupeHreM cep mpuMeHeHUs] MAaTEeMAaTHKU B COBPEMEHHOM
oOmiecTBe BcE Oosiee BaXHBIM CTAHOBHUTCS MATEMATHUYECKUM CTHJIb MBIIIJICHUS,
NPOSIBIIAIONINIICA B ONPEACIEHHBIX YMCTBEHHBIX HaBbIkax. B mpolecce uzydeHusd
MaTeMaTUKA B apCEeHAl MPUEMOB M METOJOB MBIIIJIEHUS YEJIOBEKA €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHAYKIMS U JAeyKLKs, 00001eHne U KOHKPETU3allks, aHAIU3 U
CUHTE3, KjaccuUKalus U cucTeMartusaius, abcrparupoBanue u aHanorusi. OObeKThl
MAaT€MAaTHYECKUX YMO3aKIIOUEHUI, MpaBWiIa WX KOHCTPYHPOBAHHS pPaCKPbIBAIOT
MEXaHM3M  JIOTHYECKHMX  TOCTPOEHUH,  CIOCOOCTBYIOT  BBIpAOOTKE  yMEHUS
dbopMynupoBaTh, 00OCHOBBIBaTh M JIOKa3bIBATh CYKICHHS, TEM CaMbIM DPa3BUBAIOT
JIOTUYECKOE MBIIICHHE. MaTeMaTuke MPUHAJICKHUT BeAylas posib B GOpMUPOBAHUU
aNTOPUTMUYECKON KOMIIOHEHTHI MBIIUJIEHUS W BOCIUTAHMM YMEHUM  JI€MICTBOBATH
[0 3aJIaHHBIM AJIrOPUTMaM, COBEPILIEHCTBOBATH M3BECTHBIE U KOHCTPYHPOBATH HOBBIE.
B mpomecce pemieHus 3amad — OCHOBHOW Y4YeOHOW NEATENBHOCTH Ha ypOKax
MAaTEMAaTHKH — PA3BUBAIOTCA TBOPUECKAS U MPUKIIATHASI CTOPOHBI MBILIJICHHUS.

OOyuenue maTemMaTHKe Ja€T BO3MOXHOCTh Pa3BUBATh y OOYYAIONIMXCS TOYHYIO,
paIlMOHANIbLHYI0O U MH(POPMATUBHYIO pedb, YMEHHE OTOMpATh HAmOOJee MOIXOISIINE
S3BIKOBBIC, CHMBOJMYECKHE, TpauuecKue CpeacTBa IS BBIPAKECHHS CYXKICHUN U
HArJSTHOTO UX MPEACTABICHUS.

HeoOxomuMpIM KOMITOHEHTOM 0OIIel KyJIbTyphl B COBPEMEHHOM TOJIKOBAaHUH
SABIIIETCS 0011Iee 3HAKOMCTBO C METOJJaMU TTO3HAHUS JICHCTBUTEIIBHOCTH, TIPEICTABIICHUE
O mOpeaMere W METOJAE MAaTeMaTHUKH, €ro OTIWYUA OT METOJIOB €CTECTBEHHBIX H
TYMaHUTAapHBIX HayK, 00 OCOOEHHOCTAX TPUMEHEHUS MaTEeMaTUKU [JIsi PEUICHUS
Hay4HBIX U MPUKIIAJIHBIX 3a7a4. Takum o0pa3om, MaTeMaTuueckoe o0pa3oBaHUE BHOCUT
cBOM BKJaj B (hOpMUpOBaHUE OOIIEH KYJIbTYyphl YEJIOBEKA.

N3yueHre MartemMaTUKH CHOCOOCTBYET ACTETUYECKOMY BOCIHTAHHUIO YEJIOBEKA,
MMOHHUMAHHUIK KpacoThbl M M3SIIECTBA MATEMATHYECKUX PACCYKICHUH, BOCHPUSATHIO
reoMeTpUIEeCKUX GOpPM, YCBOCHUIO U CUMMETPUH.



[IpuoputeTHpiMH LEedsIMU 00yueHus: marematuke B 10—11 kimaccax Ha 06a3oBOM
YPOBHE SIBIISIFOTCS :

dbopMupoBaHUE LEHTPAJIbHBIX MAaTEMAaTHUYECKUX TMOHSATUNM (YUCIO, BEIMYMHA,
reomeTpuueckas ¢urypa, NmepeMeHHas, BEPOSTHOCTb, (PYHKIIHS), 00ECIEUYMBAIOIINX
MIPEEMCTBEHHOCTh U NIEPCIEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa30BaHusl 00YUaOIMINXCS;

MoABE/ICHUE OOYyYaloImMUXCd Ha JAOCTYIMHOM [JIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MAaTEMATUKU U OKPYKAIOIIEero MUpa, TOHUMAaHUE MaTEMAaTUKU KaK 4acTu
o0111e# KyJIbTYPhI UEJIOBEUECTBA;

pa3BUTHE WHTEIJICKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH OO0ydaromuxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIIEAOBATEIBCKUX YMEHUH, KPUTHUHOCTU MBIILICHHUS,
UHTEpECa K U3YUCHUI0 MAaTEMATUKU;

dbopmupoBaHue (PyHKIMOHATBHOW MaTEMaTHUYECKOM TPaMOTHOCTH: YMEHUS
pacrio3HaBaThb MaTEMAaTHUYECKHE AaCTHEeKThl B PEAJTbHBIX JKU3HEHHBIX CHUTYyaIUsIX
U TpU HU3YUYCHHHM JIPYTMX YYEOHBIX TIPEAMETOB, TPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, ¢GOpMyIUpOBaTh HX Ha SA3bIKE MaTEMaTUKH MW CO3/1aBaTh
MaTeMaTHYEeCKUe MOJIeNIU, TMPUMEHSATh OCBOCHHBIM  MaTeMaTHMYeCKUW  armapar
JUISL pelieHrs TPAKTUKO-OPUEHTUPOBAHHBIX 3a]a4, WHTEPIPETHUPOBATh U OIICHUBATH
NOJIyYEHHBIE PE3YJIbTATHI.

OcHOBHBIMM JTUHUSIMU cojiepkaHuss matemaTuku B 10-11 krjaccax sBisitOTCS:
«Ywucna v BeIUUCICHUN», «Anredpa» («Anredpanyeckue BhIpAXKEHUS», «YPaBHEHUS U
HEpaBeHCTBa»), «Hauana Mmarematnueckoro ananuza», «I eomerpus» («I'eomerpuyeckue
burypsl U ux cBoiicTBay, «/3MepeHne reoOMEeTpUYECKUX BEIUYUHY), «BeposaTHOCTh U
CTaTUCTUKa». JlaHHbIE JMHUM Pa3BUBAIOTCS MMApPAJUIENbHO, Ka)XKJas B COOTBETCTBUU
C COOCTBEHHOM JIOTMKOM, OJHAKO HE HE3aBUCHUMO OJIHA OT JPYrol, a B TCCHOM KOHTAKTe
u B3aumojeicTBuu. Kpome »3TOoro, mx oOBEIUHAET JOTUYECKas COCTaBISIOIIAs,
TPaAULIMOHHO MPUCYIAA MATEMATUKE U MPOHU3BIBAIOIIAS BCE MATEMAaTUYECKHUE KYpChl U
coaepxkarenbHbie TuHUH. ChopmynupoBanHoe B PI'OC COO tpeboBaHHe «BIajeHUC
METO/IaMH JI0Ka3aTelIbCTB, alTOPUTMaMU pPEIICHHs 3a7a4, yMeHHEe (OpMYIHpPOBATH
ONpENICNICHNsl, aKCUOMbI U TEOPEMbl, NPUMEHATh HX, MPOBOIAUTH JIOKA3aTEIbHBIE
pacCyKIeHUsT B XOJE€ pEIICHHs 3a]ad» OTHOCHUTCS KO BCEM Yy4eOHBIM Kypcam, a
dbopMHUpOBaHUE JIOTHUECKUX YMEHUW pacmlpenesseTcs M0 BCEM TrojaM O0O0ydeHus
Ha ypOBHE CpeaHero o01ero o0pa3oBaHus.

B cootBercTtBun ¢ ®I'OC COO martematuka sBiseTcs 00s3aTeIbHBIM MIPEIMETOM
Ha JaHHOM YpoBHE oOpa3oBanus. IIporpammMoil mo MaremaTHKe HpeayCMaTpUBAETCS
u3ydeHue ydeOHoro mpenMera «Marematuka» B pamMKax TPEX y4eOHBIX KYypCOB:
«Anrebpa ¥ Hayasa MareMaTHdeckoro asanuza», «l'eomerpusi», «BepodTrHocTh u
CTaTUCTUKa». POPMHUPOBAHUE JIOTUUECKUX YMEHUU OCYIIECTBIACTCS HAa MPOTKEHUU
BCEX JIeT OOy4YeHHUsI Ha YpOBHE cpeHero oOiiero oOpa3oBaHUs, a AJIEMEHTHI JIOTUKU
BKJIIOYAIOTCS B COJEPKAHUE BCEX HA3BAHHBIX BBIIIE YUEOHBIX KYPCOB.

OO6m1ee 4nciio YacoB, PEKOMEHIOBAHHbBIX ISl U3ydYeHUsl MaTeMaTtuku — 340 yacos:
B 10 wmacce — 170 gacoB (5 wacoB B Hexemo), B 11 kiacce — 170 gacoB (5 wacos
B HEJICIIO).



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

N3yyeHne MareMaTukyd Ha YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUsl HAMPAaBICHO
Ha JOCTHKCHHE OOYYAIOUIUMUCS JUYHOCTHBIX, METANpPEAMETHBIX M MPEeIMETHBIX
00pa3oBaTeIbHBIX PE3yJbTaTOB OCBOCHHS YU4E€OHOTO MpeaMeTa.

JIMUHOCTHBIE PE3YJIBTATBI

B pesynbrare n3yueHus MaTeMaTHKH Ha YPOBHE CPEIHEro OOIIero 0Opa3oBaHMS
y oOydarorierocst 0yayT chOpMUPOBAHBI CJICAYIONIUE JIUYHOCTHBIC PE3YIbTATHI:

1) rpa’kaIaHCKOro BOCIIMTAHUSI:

c(OPMHUPOBAHHOCTh TPAKIAHCKOW TMO3HMIMH OOYYaroIIerocs Kak aKTHBHOIO M
OTBETCTBEHHOI0 YJCHA POCCHMCKOr0 O00IIecTBa, MPEACTABICHHE O MaTeMaTHYECKUX
OCHOBaXxX (DYHKIIMOHUPOBAHUS PA3INYHBIX CTPYKTYP, SIBICHUH, MPOLIEYP TPaKIaHCKOTO
obriecTBa (BBIOOPHI, OMPOCHI U APYroe), yMEHUE B3aMMOCHCTBOBATh C COIMAIbLHBIMU
MHCTUTYTaMH B COOTBETCTBUU C MX QYHKIIUSIMHU U Ha3HAUYCHHUEM;

2) NaTPUOTHYECKOT0 BOCTIMTAHUSI:

c(hOpPMHUPOBAHHOCTh POCCUMCKOM TpaKTAaHCKONW HIEHTUYHOCTH,  YBaXKEHUS
K NPOUUIOMY M HACTOSIIEMY POCCHUHCKON MaTEMaTWKH, LIEHHOCTHOE OTHOLICHHE
K JOCTH)KEHHUSIM POCCHICKHX MAaTEMAaTUKOB M POCCUHCKOW MAaT€MAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHME ITUX JIOCTHXKEHHUH B IPYTUX HayKaxX, TEXHOJIOTHSAX, cepax IKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

OCO3HAHHME JIYXOBHBIX IIEHHOCTEH POCCHIMCKOTO Hapoaa, CcPOpMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHMS, JTUYECKOTO TMOBEIACHUS, CBS3aHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHKEHUW HAYKU U AEATEIbHOCTHIO YYEHOTO, OCO3HAHUE JUYHOTO
BKJIaJla B IOCTPOEHUE YCTOWYUBOTO OYIYINETO;

4) 3cTeTH4eCKOro BOCIIMTAHUS :

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIIOYas JCTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEIICHUN, pPaCCYXIACHUIN, BOCIPUUMUYNBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3nyecKoro BOCIUTAHNS:

c(hOpMHUPOBAHHOCTh YMEHHSI MPUMEHSATH MaTeMaTUYECKHE 3HAHWS B HHTEpEcax
3I0pOBOTO W Oe30macHOro o0pas3a >KHW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (370pOBOE MHTAHUE, COATAHCUPOBAHHBIM PEXUM 3aHATHUM U OTIbIXa,
perymsipHas (usnyeckas akTUBHOCTh), (PU3UUECKOE COBEPIICHCTBOBAHUE MPU 3aHSATUAX
CIIOPTUBHO-030POBUTEIIBHOUN AEATEIHbHOCTHIO;

6) TPy/10BOr0 BOCIIHTAHHUA:
TOTOBHOCTh K TPYIY, OCO3HAHWE IIEHHOCTH TPYAOJIIOOUS, WHTEPEC K Pa3TUIHBIM
chepam mpodeccuoHaTbHONU JESITEIBHOCTH, CBA3aHHBIM C MAaTEMaTUKON U €&



MPUIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccuun
U peaNn30BBIBATh COOCTBEHHBIC >XM3HCHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH
K MaTeMaTHYeCKOMY 0Opa30BaHHUIO M CaMOOOPA30BaHUIO HA MPOTSIKCHUU BCEH JKU3HM,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU MPAKTUYECKUX 3aJ1a4 MaTEMaTHICCKOMN
HaIPaBJICHHOCTH;

7) IKOJOrH4€CKOro BOCIIMTAHUS :

Cc(OPMHPOBAHHOCTH DKOJOTHYECKON KYJIbTYDPHI, IOHMMAHUE BIMSIHUSA COLUAIBHO-
HKOHOMHMYECKHUX IIPOIIECCOB Ha COCTOSIHUE MPUPOIHOM U COIHATBLHON CPEbl, OCO3HAHNE
r100aNbHOTO XapakTepa HKOJOTHYECKHX MpoOJIeM, OpHEHTAalMs Ha IPUMEHEHHE
MaTeMaTHYCCKUX 3HAHMU U1 pelieHWs 3aaad B 00JacTH OKpYKaloIield Cpemsl,
[UITAHKPOBAHKE MMOCTYIIKOB M OLIEHKH MX BO3MOKHBIX IOCJIEICTBHH IS OKpPYKarommeit
CpeIbl;

8) HeHHOCTH HAYYHOT0 TIO3HAHMS:

cOPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHs HAyKH U OOIIECTBEHHON MPAKTHKH, IIOHMMaHUE MaTeMaTHYeCKOM HAYKH Kak
cephl YeT0BEUECKON eI TEIBHOCTH, DTAOB €€ PAa3BUTHS U 3HAYUMOCTH JIJISI Pa3BUTHS
[UBUJIN3AIIAM, OBJAJCHUAE S3BIKOM MAaTEeMaTHKH W MaTeMaTHYeCKOH  KyJIbTypoOid
KaK CPEeICTBOM  IIO3HAHHWS  MHpPa, TOTOBHOCTH  OCYIIECTBIISAITH  MPOEKTHYIO
M UCCIIEIOBATENILCKYIO JESITEbHOCTh HHANBUAYAILHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATHI

B pe3ynbTaTe 0CBOCHUS IPOTpaMMBI [0 MATEMATHKE Ha YPOBHE OCHOBHOTO OOIIIETO
obOpasoBanus y oOydaromierocst Oyayr copMupoBaHbl METaNpeIMETHBIC PE3yJIbTaThI,
XapaKTEePHU3YIOIINECs] OBJIAJICHUEM YHUBEPCAIHLHBIMU IMO3HABATEIIHHBIMU JICHCTBHUSIMH,
YHUBEPCAIbHBIMH ~ KOMMYHHKATUBHBIMH  JCWCTBUSAMH ¥  yYHHUBEPCAIbHBIMHU
PETYISITUBHBIMU JACHCTBUSMHU.

ITo3HaBaTe/bHbIe YHHBEPCAJIbHbIC YUeOHbIC 1eHCTBHUSA
ba3oBble Jioruyeckue 1eicTBus:

BBUSIBIIITh M XapaKTEPU30BaTh CYIIECTBEHHbIE TMPU3HAKM MAaTEeMaTUYECKHUX
O00BEKTOB, TOHATHH, OTHONICHWH MEXIy TOHATHSIMH, (OPMYIHPOBATH OMpPEICICHUS
MOHATHH, yCTaHABIMBAThH CYIIECTBEHHBIM TPH3HAK  KIacCU(HUKAIMK, OCHOBaHUSA
1151 0000IIEHUS ¥ CPABHEHUSI, KpUTEPUHU TPOBOIMMOTr0 aHAIN3a;

BOCIIPHHUMATH, (POPMYITUPOBATH U TIPEOOPA30BLIBATEH CYKICHUS: YTBEPIAUTEITHHBIC
U OTpHUIIaTEIbHbIE, EAUHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIC;

BBISIBIISIT MaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3M U IMPOTUBOPEUUS
B (akTax, JaHHBIX, HAONIOJEHUAX U YTBEPXKACHUSAX, Mpeayiaratb KpUTEpPUU
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEW Y TPOTUBOPEUNIA;

Jie7aTh BBIBOJIBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JE€YKTUBHBIX U UHYKTUBHBIX
YMO3aKJIIOUEHNUN, YMO3aKIIIOUEHH 110 aHAJIOTUH;



IIPOBOJUTH CAMOCTOSITENIBHO J0KAa3aTelbCTBA MATEMAaTHUYECKUX YTBEPKICHUN
(OpsiMble ¥ OT MPOTHUBHOIO), BHICTPAWBATh ApPryMEHTAIMIO, MPUBOIAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBL;

BBIOMpATh CIOCO0 penieHus yueOHOM 3ajauu (CpaBHUBATh HECKOJBKO BapHUAHTOB
pelieHusi, BIOMpaTh Hanbosee MOAXOASIIMINI ¢ YYETOM CaMOCTOSATEIbHO BbIJEICHHBIX
KPUTEPUEB).

Ba3oBble ncciienoBaTebCKHe JeiiCTBUA:

UCIIOJI30BaTh BOMPOCHl KaK MCCJIENOBATEIbCKUNM WHCTPYMEHT  TO3HAHUS,
dbopMynUpoBaTh BOMPOCH], PUKCUPYIOIIUE MPOTUBOPEUHE, MPOOIEMy, YCTaHABINBATH
HCKOMOE U JJaHHOE, (HOPMUPOBATH TUIIOTE3Y, ApI'YMEHTUPOBAThH CBOIO MO3UIIUI0, MHECHUE;

POBOJIUTh CAMOCTOSITEJILHO CIUIAHUPOBAHHBIM OJKCIEPUMEHT, KCCIIEI0BaHUE
[0 YCTAaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHUeCKOro OOBEKTa, SIBIEHHs, Ipolecca,
BBISIBIICHHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMH, SIBICHUSAMH, IIPOIIECCaMU;

CaMOCTOSITEIbHO (HOPMYJNIHPOBAaTH OOOOIIEHUST W BBIBOABI 10 pe3yjbTaTaMm
IPOBEAEHHOTO HAOIIOICHUS, UCCIEOBAHUSI, OIICHUBATH JIOCTOBEPHOCTDH IMOJYyYCHHBIX
PEe3yIbTaTOB, BBIBOJIOB M O00OIIICHUH;

POTHO3UPOBATH BO3MOXKHOE pa3BUTHUE TMpoliecca, a TakKe BBIJIBHUIaTh
NPEINOJIOKEHUS O €70 PA3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ nnpopmanmeii:

BBISIBIIATH JUITUTH HHPOPMAITUH, TaHHBIX, HEOOXOIUMBIX IS OTBETA HAa BOIIPOC
U JIJISL peIIeHUS 3a/1a4u;

BBIOMpAaTh WH(POPMAIIMI0O W3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTHU3UPOBATh W WHTEPIPETHPOBATh MH(DOPMAIMIO Pa3IUYHBIX BHIOB H (Hopm
IpeICTaBIICHUS;

CTPYKTYpUpPOBaTh HWHGPOPMAIUIO, TPEICTaBIATh €€ B pa3iHMYHBIX (opMax,
WJUTFOCTPUPOBATH I'PapUUIECKH;

OIICHMBATh HAAEKHOCTh MHPOPMAIMHA TI0 CAMOCTOATEIHHO C(HOPMYTUPOBAHHBIM
KpUTEPHSIM, CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIEe YUyeOHbIE JACHCTBUS:

BOCIIpUHUMATh U (OPMYJINPOBATH CYXKACHHUS B COOTBETCTBHHM C YCIOBHIMH
U LEISIMU OOILEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PEUIeHHs 3a/1a4d, KOMMEHTUPOBATh
MOJyYEHHBIN PE3yJIbTAaT;

B XojA€ OOCYXIEHHs 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXIaeMOil TEMBI,
npoOsieMbl, pelaeMoil 3a1ayuu, BbICKa3bIBaTh WJEHU, HALIEJICHHBIC HA MOMCK pEIICHHUS,
COMOCTAaBJATh CBOM CYXKIEHUS C CYXIEHUSMH JPYIMX YYaCTHMKOB JIHAJIOTa,
OOHapyXUBATh Pa3IU4YUE U CXOJCTBO MO3UIIMH, B KOPPEKTHOU popMe GopMyaupoBaTh
pa3Horacus, CBOU BO3PAXKEHUS;

NPEACTABIATh PE3yJbTaThl PELIEHUs 3aJauyd, >3KCIEPUMEHTa, MCCIEI0BaHUs,
MIPOEKTa, CaMOCTOSITEIbBHO BBIOMpPAaTh (opMaT BBICTYIUIEHHS C YYETOM 3ajaad
MIPE3EHTAlMU U OCOOEHHOCTEN ayIUTOPHUH.



PerynsiTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIE TeHCTBUA
Camoopranusanus:

COCTaBJISITh IUIAH, aJITOPUTM PELICHUS 33Ja4H, BBIOMPATh CIOCO0 PEIICHUs C YUETOM
UMEIOIIUXCS PECypcoB M  COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBaThb U
KOPPEKTUPOBATHh BAPUAHTHI PELICHUN ¢ yUETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, IMOIMOHATbHBII HHTEJIEKT:

BJIAJICTh HAaBBIKAMHU ITO3HABATEILHON pe(IICKCHU KaK OCO3HAHMS COBEPIIAEMBIX
JCHUCTBUH H MBICIMTEIBHBIX TPOIECCOB, WX PE3yJbTaTOB, BIAJNETh CIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS MpoIlecca W pe3ysibTaTa PEHICHUS MaTeMaTHYeCKOU
3aJ1auu;

NPEIBHUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPH PEIICHUM 3a/auH,
BHOCUTh KOPPEKTHUBBI B JICSITCIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JTAHHBIX,
HaHJCHHBIX OITMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa IIEJIM M YCIOBHUSIM, OOBSICHITH NMPUYHHBI
JTOCTHIKEHUS WM HEJOCTHKEHUS PE3YyIbTaTOB JICATEILHOCTH, HAXOAUTh OITMOKY, 1aBaTh
OIICHKY TTPUOOPETEHHOMY OITBITY.

CoBMmecTHAs 1eSITeJILHOCTD:

MOHUMATh U UCTIOJIb30BATh MPEUMYIIIECTBA KOMaHAHON M MHIUBUIYaIbHOU PabOTHI
OpU pelIeHUd Yy4yeOHBIX 3a7ad, NPUHUMATh 1eJdb COBMECTHOM JIESTEeNbHOCTH,
IUIAHUPOBATh OPraHU3AIMIO COBMECTHOM paloThl, pacupeneisTh BUABI padoT,
JIOTOBapHUBaThCS, OOCYKJAaTh TMpOIleCC U pe3yiabTaT paboThl, 00001IaTh MHEHUS
HECKOJIBbKHUX JIIOJICH;

y4acTBOBaTh B TPYHIOBBIX (opMmax paboTel (0OCYXIeHHS, OOMEH MHEHHUH,
«MO3TOBBIE IMITYPMbD» U UHBIE), BBIMOJIHATH CBOIO YAaCTh PA0OTHI U KOOPAMHUPOBATH CBOU
JEUCTBUS C IPYTUMH WIEHaMH KOMaH/bl, OLICHUBATh Ka4€CTBO CBOETO BKJIaJa B OOLIUI
IPOIYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYACTHHKAMU B3aUMOICHCTBUS.

INPEAMETHBIE PE3YJIBTATHI

[IpenmeTHBIE pE3yNbTaThl OCBOCHHS MPOTPAMMBI O MaTeMaThKe Ha 0a30BOM
YpOBHE Ha yPOBHE CPEIHEro 001Iero 0Opa3oBaHMs MPEICTABICHBI MO roJgaM O0ydeHUs
B paMKaxX OTAEIbHBIX YYEOHBIX KYypCOB B COOTBETCTBYIOIIMX pa3zeiiax MpPOTPaMMBbI
10 MAaTEMATHKE.



PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIM3A»

HOACHUTEJIBHASA 3AIIMCKA

Y4eOHbIl Kypc «Anredpa ¥ Havajga MaTeMaTHUECKOTO aHaIu3a» SBISETCS OJTHHUM
13 HamOoJiee 3HAUYMMBIX B TpOrpamMMe CpeaHero oO0miero oOpa3oBaHUSs, MOCKOJIBKY,
C OJHOW CTOPOHBI, OH 00ECIeYNBAaEeT WHCTPYMEHTAJIBHYIO 0a3y I WM3Y4YEHHUS BCEX
€CTCCTBEHHO-HAYYHBIX KYypCOB, a C JPYyrod CTOPOHBI, (OPMHUPYET JIOTHYECKOE
1 a0CTpaKTHOE MBIIIUICHHE OOYyYarolIuXcs Ha YPOBHE, HEOOXOJMMOM IS OCBOCHUS
y4eOHBIX KypCcOB MH(POPMATHKH, OOIECTBO3HAHMS, UCTOPUHU, CIIOBECHOCTH. B paMkax
yueOHOro Kypca «AnreOpa MW Hadajga MaTeMaTHYeCKOro aHalln3a» OOydarolluecs
OBJIJICBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HAYKH, KOTOpast HOpMyIupyeT CBOU
JTOCTHKEHUS B MaTeMaTHUCCKOH opMme.

Y4eOHbIl Kypc anreOphl 1 Hadajd MaTeMAaTHYeCKOro aHaJIN3a 3aKJIaJbIBaeT OCHOBY
JUISL  YCTICITHOTO OBJIAJICHUS 3aKOHAMU (PU3WKH, XUMHH, OWOJIOTHH, ITOHUMAaHUS
OCHOBHBIX  TCHJICHIIMA HDKOHOMHMKM U  OOIICCTBEHHOW  HW3HH, IO3BOJISICT
OPUCHTHPOBATHCSI B COBPEMEHHBIX IH(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSIX,
YBEpEHHO WCIIOIB30BaTh WX B IMOBCEJAHEBHON XW3HU. B TOXXe Bpems OBiIageHUe
aOCTpPaKTHBIMU U JIOTUYECKH CTPOTUMH MAaTEMaTHUYECKHMMH KOHCTPYKIHSIMH Pa3BUBACT
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH YTBEPIKICHHUS,
UCTIOJh30BaTh 0000IIEeHHe ¢ KOHKpPETH3alMio, a0CTparupoBaHHE U aHAIOTHIO,
GopMUpYET KpeaTUBHOE U KPUTHUECKOE MBITIIICHUE. B X0/1e n3yueHus anreOpsl U Hava
MaTeMaTHYECKOTO aHajn3a Ha YPOBHE CpeaHEro oOIero oopa3oBaHUsS OOydYarOIIHEeCs
TIOJTy4arOT HOBBIN OMBIT PEIICHHS MPUKIAIHBIX 33/1a4, CAMOCTOATEIHHOTO MOCTPOCHHMSI
MaTEeMAaTUICCKUX MOJCICH peajbHBIX CHTyallMid M WHTEPIPETANHA TIOTYYCHHBIX
pEIICHH, 3HAKOMSTCA C MPUMEPaMH MAaTeMaTHYECKHX 3aKOHOMEPHOCTEH B MPHPOJE,
HayKe U B UICKYCCTBE, C BBIJAIONTUMHUCS MaTEMAaTUYECKUMU OTKPBITHSIMU M MX aBTOPAMHU.
VY4eOHpIli Kypc anreOpbl ¥  HadaJl  MaTeMaTHYeCKOro  aHanu3a  oOiamaer
3HAYUTEIBHBIM BOCIUTATEIBHBIM TOTEHIIMAJIOM, KOTOPBIH peamu3yeTcss Kak uepes
y4eOHBII MaTepHua, CIOCOOCTBYIOMINI (HOPMUPOBAHUIO HAYIHOTO MUPOBO33PEHHUSI, TaK
u dYepe3 crnenupuKy Yy4deOHOW eATeTbHOCTH, TPEOYIOMEeH CaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, MPOJIOKUTEIIFHON KOHIICHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTHU
3a MOJTy9CHHBIN Pe3ybTaT.

B ocHoBe Merommku oOydeHus anreOpe W HavajaM MaTEMAaTHYECKOTO aHaIHM3a
TISKUT JIEATCTLHOCTHBIA MMPUHITUTT 00YUYECHUSI.

B cTpykType mporpamMel 1o anredpe U HadajaM aHaIH3a BRIICISIOTCS CIEAYIONINe
collepKaTeNIbHO-METOInUeckne JMHUN: «Yucna W BRIUUCHCHUS», «DyHKIUM U
rpadukn», «YpaBHEHHS ¥ HEpaBEHCTBa», «Hadama wmaTeMaTHYecKOTO aHamm3ay,
«MHOXeCTBAa ® JIOTHKa». Bce OCHOBHBIE COJEPKATEIHLHO-METOANYCCKUE JIMHUH
W3YyYaloTCsS Ha TPOTSHKCHWHM JABYX JIET OOyYeHHS Ha YPOBHE CPEIHETO OOIIero
o0pa30BaHUs, €CTECTBEHHO JIOTIONHSS APYT Apyra W MOCTETICHHO HACHINIAsICh HOBBIMHU
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TeMaMHu U pasjenaMu. JlaHHBINA y4eOHBbIN KypC SBISIETCS WHTETPATUBHBIM, MOCKOIBKY
oObeuHSET B cebe coAep)KaHWE HECKOJIbKUX MAaTEMaTHYECKUX IHUCLUIUIMH: anredpa,
TPUTOHOMETPUS, MAaTEMAaTUUECKUI aHAIM3, TEOPHUsI MHOXKECTB U apyrue. Ilo mepe toro
Kak oOydaroluecs OBJIaAeBalOT BCcE€ 0OoJjiee MIMPOKUM MATEMAaTUYECKHM ammnapaToM,
y HHUX [IOCJIEN0BaTeabHO (OPMUPYETCS U COBEPUICHCTBYETCS YMEHUE CTPOUTH
MaTeMaTUYEeCKyI0 MOJENIb pealbHOW CHUTYyallMd, MPUMEHSATHh 3HAHUS, IOJYYECHHBIC
B yueOHOM Kypce «Auredpa W Hayajda MaTeMaTUYECKOTO aHallu3ay, AJis peleHus
CaMOCTOATEIbHO  C(OPMYJIUPOBAHHOM  MaTEeMaTHYECKOM  3amayu, a  3aTeM
UHTEPIPETUPOBATH MOJYUCHHBIN PE3YJIbTAT.

CopepxarenbHO-MeTOAMYECKass JIMHUA «Yucia M BBIUMCIEHUS» 3aBEpILIaeT
(GopMHUpOBaHUE HABBIKOB HCIIONB30BAHUS JIEUCTBUTENBHBIX YHUCEN, KOTOpPOE ObLIO
HA4YaTo Ha YpPOBHE OCHOBHOTO oOmiero oOpaszoBanus. Ha ypoBHe cpeaHero oOuiero
oOpa3oBaHus 0c000€ BHUMaHUE yemnsieTcs GOPMUPOBAHUIO MPOYHBIX BBIYUCIUTEIbHBIX
HABBIKOB, BKJIIOYAIONIMX B ce0s HCIOJIB30BaHHWE pA3MYHBIX (QopM  3amucu
JEHUCTBUTENBHOTO YKCIAa, YMEHUE PAIlMOHAIBHO BBINOJHATH JCHCTBUS C HUMH, JI€TaTh
NPUKUIKY, OLEHUBATh pe3ynbTaT. OOydaromuecs: MOJydaloT HaBBIKM MPUOIMKEHHBIX
BBIYHCJICHUH, BBITIOJTHEHUS ICUCTBUN C YMCIIaMH, 3alIMCAaHHBIMU B CTaHAAPTHOU dopme,
UCITOJIb30BAHUS MAaTEMaTHYECKNX KOHCTAHT, OLICHUBAHHS YUCJIOBBIX BBIPAXKCHUM.

ConepxartenbHass  JUHUS ~ «YpPaBHEHUS W HEPABEHCTBA»  peau3yercs
Ha MPOTSHKEHUHU BCEro 0OYUYEHUS Ha YPOBHE CPEIHEro o0Iero oopa3oBaHusl, TOCKOJIbKY
B Ka)XIOM pa3jiesie MporpaMMbl IPEAYCMOTPEHO PELIEHHWE COOTBETCTBYIOIIMX 3a]1ad.
OOyuaromuecs: OBJIaJCBAIOT PA3TUYHBIMU METOJAMH PEIICHUS IIENIbIX, PallMOHAIbHBIX,
UPPALMOHAIILHBIX, TTOKA3aTeNbHBIX, JIOTApU(MUUECKUX U TPUTOHOMETPUYECKUX YPAaBHEHUH,
HEpaBEHCTB U uX cucteM. [lomydeHHbIe yMEHUs UCTIONB3YIOTCS TIPY UCCIIEIOBAHIH (PYHKITUIA
C TMOMOUIBI0 NPOM3BOJHOM, PEIICHUHM NPUKIAIHBIX 33a/ad M 3a/Jad Ha HaxXO0XJICHUE
HauOOJBIINX W HAUMEHBINUX 3HauyeHUW QyHKiuu. JlaHHas copepsKaTelabHas JTUHUSA
BKJIFOYAET B ceOsl Takke (pOpMUPOBAHUE YMEHHUN BBIMOIHATH pacu€Thl 1O (hopmyiam,
npeoOpa3oBaHus IIENBIX, PANMOHATBHBIX, HPPAIMOHATBHBIX U TPUTOHOMETPUUECKHUX
BBIPAKEHUM, a TaKXKe BBIPAKECHUM, COJEp)KAIIUX CTeneHu u yorapudmel. braromaps
M3YYCHUIO  anre0panmueckoro Marepuana MPOWCXOAWT  JaibHEHInee pa3BUTHE
QITOPUTMUYECKOTO U a0CTPAKTHOTO MBINUICHUSI 00yJarommxcsi, GOPMHUPYIOTCS HABBIKU
JIEAYKTUBHBIX pacCyKIeHUH, pPabOThl C CHUMBOJBHBIMU (hOpMamu, TPEICTABICHUS
3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIE PABEHCTB U HEPABEHCTB. AlreOpa mpejjaraer
3¢ heKTUBHBIC THCTPYMEHTHI JJIs1 PEIICHHS MMPAKTHUECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4,
HarJIS,AHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepxartenbHo-meTonnueckas  JguHus  «DyHkuuu u  rpaduku»  TECHO
MepeIvIeTaeTCs ¢ APYrUMU JMHUSAMHU Y4e€OHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICJIE
3a1a€T  TOCIEIOBATENbHOCTh  M3Y4YeHUsl  MmaTepuana. l3yueHue  CTENEHHOM,
MOKa3aTeIbHOM, JorapuMUYecKod U TPUTOHOMETPUYECKUX (PYHKIUM, UX CBOMCTB U
rpaMKoOB, HCHOJIb30BaHHE QYHKIMI ISl pelIeHHs] 3ajlad W3 JPYyrux y4eOHbIX
MPEIMETOB U PEAIbHOM KU3HU TECHO CBSI3aHO KaK C MaTEMaTUYECKUM aHAJIU30M, TaK U
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C pelieHWeM ypaBHEHUW M HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMAHHUE YICISETCS
dbopMUPOBaHUIO YMEHHS BBIpaKaTh (POpMyNamMu 3aBUCUMOCTH MEXIY pPa3IuyHbIMU
BEJIMYMHAMH, HCCIIEIOBATh MOJy4YeHHbIC (DYHKIMU, CTPOUTHh UX rpaduxku. Matepuan
COJIep>KaTeNIbHOM JIMHUM HAlleJIeH Ha pPa3BUTHE YMEHUW M HABBIKOB, MO3BOJISIOMINX
BBIpakaTh 3aBUCHMOCTH MEXIYy BEJIWUYMHAMHU B Pa3lInyHON (opme: aHaTUTUYECKOM,
rpaduueckoii u cioBecHoi. Ero nuzyuenue crnocoOCTBYET pa3BUTHIO AJITOPUTMHUYECKOTO
MBIIUICHUS, CTIOCOOHOCTH K 00OOIIEHUIO U KOHKPETU3AIlu1, UCTIOIb30BaHUIO aHAJIOTUM.
ConepxartenbHass  JuHus  «Havama — mMaTemMaTH4YecKoro — aHajiu3a»  MO3BOJISIET
CYIIECTBEHHO pACIIUPUTh KPYr KaK MaTeMaTHYEeCKHUX, TaK M TMPUKIAJHBIX 3ajad,
JTOCTYMHBIX OOYYarOIIUMCS, Yy KOTOPBIX TMOSABISIETCS BO3MOXXHOCTH HCCJIEIOBaThH M
cTpouth rpaduku GyHKIUH, ONPEeAessIiTh UX HAUOOJBIINE W HAUMEHBIINE 3HAYCHUS,
BBIYUCIISITE IUIONIAAu (GUryp u OO0BEMBI TeJ, HAXOAUTh CKOPOCTH M YCKOPEHUS
npoiieccoB. CojepkaTenbHas JIMHUS OTKPHIBAET HOBBIE BO3MOXXHOCTH IOCTPOCHUS
MaTeMaTHYECKUX MOJIeNiel pealbHbIX CUTYallui, HAXOXXJICHHUSI HAWIYYIIETrO pPelieHUs
B TPUKIAIHBIX, B TOM YHCJIE€ COIMAIbHO-DKOHOMUYECKHX, 3ajadax.3HaKOMCTBO
C OCHOBaMHM MATEMAaTHYECKOrO aHallu3a CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(bopManbHO-IOTUYECKOTO ¥ KPEATUBHOTO MBINUICHUS, (OPMUPOBAHUIO YMEHHI
pacrio3HaBaTh NPOSBICHUS 3aKOHOB MAaT€MAaTHKU B HAayKe, TEXHUKE U HMCKYCCTBE.
OOyuaroluecs: y3HalOT O BBIAAIONIUXCS pe3yJIbTaTax, MOJTYYEHHBIX B XOJI€ Pa3BUTHS
MaTE€MAaTHKU KaK HayKH, U UX aBTOpax.

ConepxartenbHo-MeTOAMYECKass JHHUS «MHOXKECTBa M JIOTMKa» B OCHOBHOM
MOCBSILEHA 3JIEMEHTAM TEOPUU MHOXKECTB. TE€OPETUKO-MHOXKECTBEHHBIE MPE/ICTABICHUS
NPOHU3BIBAIOT BECh KypC IMIKOJBHOW MaTeMaTWKH W TpeasaraloT Haubosee
YHUBEPCAJbHBIN S3BIK, OOBEIUHSAIONINN BCE pa3elbl MAaTeMaTUKA U €€ TPHIIOKEHUH,
OHM CBSI3bIBAIOT pa3HbIE MAaTEMATHYECKHWE AUCUUIUIMHBI B eauHoe uenoe. Iloatomy
BaYXHO JaTh BO3MOKHOCTh O0YYAIOIIEMYCs IOHUMATh TEOPETUKO-MHOYKECTBEHHBIN S3BIK
COBPEMEHHON MAaTeMaTUKH U UCIOJIb30BaTh €ro JIJIsl BRIPAXKEHUSI CBOMX MBICIIEH.

B yue6HOM Kypce «AnreOpa 1 Havajga MaTEMAaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTUYECKOTO MOJCIUPOBAHUS, KOTOPBIE MPU3BAHBI CPOPMUPOBATH
HaBBIKA IIOCTPOCHUS MOJIEJIEN pEaJbHbIX CUTyalWi, HMCCIEAOBAHUS ITUX MOJEIIEH
C TIOMOINIBIO ammapaTa aireOpbl M MaTeMaTHYeCKOro aHalu3a W HHTEpIpeTaIluu
MOJIYYEHHBIX pe3yJbTaToB. Takue 3adaHusl BIUIETEHbl B KaXKIbIH M3 pa3zesioB
MpOrpaMMbl, IMOCKOJbKY BECh Marepuasll  y4eOHOro Kypca IIHPOKO HCIOIb3YEeTCs
JUISL pelleHus] MPUKIAAHbIX 3aj1ad. [Ipu pemieHuu peanbHbIX MPAKTUYECKHX 3a7ad
oOydarommecs: pa3BUBAIOT HAOJIOAATELHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThbcsi, HCMOJb30BaTh AaHAJIOTHUIO, 00001aTh W KOHKPETU3UPOBATH
npoOisemy. JlesTenbHOCTh 10 (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIAJAHBIX 33/1a4
OpraHU3yeTCsl B MPOIIECCE M3YUYEHHsI BCEX TeM Yy4eOHOro Kypca «Anrebpa u Hauama
MaTeMaTU4YEeCKOr0 aHAIU3ay.

OO6uree yuciao 4acoB, peKOMEHAOBAHHBIX JJI U3YUYeHUsI yUeOHOTO Kypca «Anredpa
M Hayaja MaTeMaTthdeckoro aHanmu3a», — 170 gacoB: B 10 kimacce — 68 gacoB (2 daca
B HeAemo), B 11 kinacce —102 yaca (3 yaca B Hezemo).
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COAEPXAHUE OBYYEHUA

10 KJIACC
Yucaa v BbIYMCICHUSA

Pannonansabie uucina. OOBIKHOBEHHBIE M JIECATHUYHBIE JApOOH, MPOIEHTHI,
OeCKOHEYHbIE NePUOaUYEecKUe Ipo0ou. AprupMeTHYecKrue Onepalu ¢ paluoOHAIbHBIMU
qucliaMH, NpeoOpa3oBaHus YUCIIOBBIX BhIpaxeHuil. IlpuMenenne npobeit u mpoueHTOB
JUISL PELIEHUS TPUKIIAHBIX 3a7a4 U3 Pa3JIUYHbIX OTPACiICd 3HAHUW U pEaIbHOM KU3HMU.

JleficTBUTENIbHBIE ~ YMCHA.  PanuoHanpHBIE W HMppAlMOHAJIbHBIE  YHCIIA.
Apudpmernyeckue omnepanuu ¢ JACUCTBUTENbHbIMU  yuciaamu. [IpubnuxEHHbie
BBIYMCIICHUS, TPABUJIA OKPYTJICHUS, TPUKHJIKA U OLICHKA PE3YJIbTAaTa BBIUYMCICHUN.

Crenenpb ¢ uenbiM nokaszareneM. CranjpapTHas ¢opMa 3alucH JEUCTBUTEIBLHOTO
yucia. Hcnonb3oBanue mnoaxonsimied (GopMbl 3amucH  JEHCTBUTENBHBIX YHCEI
JUISl PEIIEHUS TPAKTUYECKUX 3a]1a4 U MPECTABICHUS TaHHBIX.

ApudmeTnyeckuil KOpeHb HaTypaJbHOU cTeneHu. JlelcTBus ¢ apupMeTHIecKuMuU
KOPHSIMH HaTypaJIbHOW CTEIICHHU.

CuHyc, KOCHMHYC W TaHI€HC YHUCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTAaHI€HC YUCIIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa u TOXKAECTBEHHBIE TPEOOPA30BAHUA.

[Ipeo6pazoBanue TPUTOHOMETPUYECKUX BBIPAKEHUU. OcHOBHbIE
TPUTOHOMETPUUYECKHUE (POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelienne HepaBeHcTBa. MeTon
UHTEPBAJIOB.

Pemenue nenbix u 1poOHO-pallMOHATBHBIX YPaBHEHU U HEPABEHCTB.

Pemenune nppanmoHanbHbIX YPAaBHEHUM U HEPABEHCTB.

Pemienne TpuroHomeTpuueCKnX ypaBHEHHUM.
IIprMmeHeHne ypaBHEHUY U HEPABEHCTB K PELICHUIO MaTEMAaTUYECKUX 3a/1a4 U 3a]1a4
U3 Pa3ITUYHBIX 001aCTe HAYKH U peaJbHOM KU3HU.

DOyHKUNH U TPAPUKH

Oyukrms, cmocobsl 3amanus pynkmmu. ['padux pyakmmu. B3aumuo oOpaTHbIe
byHKIUH.

O6nacte ompeneneHUss U MHOXKECTBO 3HaueHUW ¢GyHkiuu. Hynmn QyHxuumu.
[TpomMesxyTkn 3HAKOTIOCTOSTHCTBA. UETHBIC M HEUETHBIE (DYHKITUH.

CrerneHHas GQyHKIHS C HATYpalbHBIM H IIEJBIM MOKa3aTeneM. EE€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHs N-0if CTENEHHU.

Tpuronomerpudeckas OKpyKHOCTb, OIIPEICIICHHE TPUTOHOMETPUUECKUX (PYHKIIMIA
YHUCJIOBOTO apryMEHTA.

Hauana MaTeMaTH4eCKOro aHaJIM3a
IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHus MOCIICI0BATCILHOCTEM. MOHOTOHHBIC
IIOCJICA0OBATCIBbHOCTH.

12



Apudpmernyeckas U TeOMETpUUecKas Mporpeccud. beckoHeyHO yObIBaroIas
reoMmerpuueckass mnporpeccusi. CymMma OECKOHEYHO YOBIBAIOIIEH TIeOMETpHYECKOM
nporpeccun. @opMyiia CI0KHBIX MPOLEHTOB. Mcronb30BaHNne MPOTrPeCCHH ISl PEICHUS
peanbHbIX 3a]1a4 IPUKIAJIHOIO XapaKTepa.

MHoxkecTBa U JIOTHKA
MHo)kecTBO, omepauuu Haja MHOXecTBamu. Jluarpammel  Jiinepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO —armapara Uil ONWCAHUA PEeabHBIX
IIPOLIECCOB U SIBJICHUM, NPU PEIICHUH 3a7a4 U3 JIPYTUX y4eOHBIX MPEIMETOB.
Onpenenenue, TeopemMa, CI€ICTBUE, 10KA3aTEIbCTRO.

11 KJIACC

Yucjaa v BbIYUCJIEHUS
HarypanbHsbie u niensie uncna. [Ipu3Haku JeIMMOCTH EIbIX YUCE.
CreneHb ¢ palmoHadbHBIM TTOKa3aTesneM. CBOWCTBA CTENIEHH.
Jlorapudm uncna. Jlecaruunbie U HaTypadbHbIE JIOTAPU(MBI.

YpaBHeHUs 1 HEPABEHCTBA

[IpeoGpazoBaHue BbIpaKEHUH, COJIEPKAIIUX JIOTApUPMBI.

[IpeoOpa3zoBanue BBIpAKEHUN, COJEPKAIIUX CTENEHH C  PalMOHAIBHBIM
II0KA3aTeJIEM.

[IprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

IToka3aTenpHbIe YpaBHEHHUSI U HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHHs U HEPABEHCTBA.

CucreMbl JTUHEHHBIX ypaBHEHUH. PelieHue mpuKIaaHbIX 3aJa4 C MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHCHUU.

CucTemMbl 1 COBOKYITHOCTH PAllMOHAJIbHBIX YPaBHEHUN U HEPABEHCTB.

[IpruMeHeHne ypaBHEHNM, CUCTEM U HEPABEHCTB K PEIIEHUI0 MATEMAaTUYECKUX
3a/1a4 ¥ 337124 U3 Pa3INdHbIX 00JIacTel HAYKU U PEATbHON KU3HU.

DOyHKUNH U TPAPUKH

Oyukmus. [lepuonnueckue Qynkiuu. [IpoMexyTKM MOHOTOHHOCTH (DYHKITHH.
MakcumyMbl 1 MUHIMYMBI (pyHKIHH. Hanbomnpiiee n HanMeHblliee 3Ha4eHHE QYHKITUN
Ha MPOMEXKYTKE.

Tpuronomerpudeckne GyHKIINH, UX CBOWCTBA U TpaduKy.

[lokazatenbHass u norapudmuyeckas (YHKIHH, WX CBOWCTBA H TPAPUKH.

Hcnonb3oBanne rpadukoB GyHKINN I pEIICHUS] YPAaBHEHUH 1 THHEHHBIX CHCTEM.

Ucnonw3oBanue rpadukoB GyHKUMNA a7 HCCIEAOBaHUS MPOLIECCOB U
3aBUCUMOCTEHM, KOTOpbIE BO3HHMKAIOT MPH PELUICHUHU 3aJa4 M3 JAPYrUX YYEOHBIX
MPEIMETOB U PEATTBHOM KU3HHU.

HayvaJjia maTeMaTH4eCcKOro aHaIu3a
HenpepoiBuble ¢Qynkuuu. MeToj HHTEpBalOB JJIsl PELICHUS HEPABEHCTB.
[TpousBonnas pynkuuu. I'eomerpudeckuii 1 GU3NUECKUN CMBICT TIPOU3BOTHOM.
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[IpousBoaHbIe 3eMeHTapHBIX (YHKUUN. DOPMYIIbI HAXOXKACHUS MPOU3BOIHOM
CYMMBbI, TPOU3BEJEHUS U YACTHOTO (PYHKIIUH.

[IpuMeHeHue NpOU3BOJHONW K HCCIEAOBAHMIO (PYHKIMII HAa MOHOTOHHOCTH H
AKCTpeMyMbl. Haxoxx/1eHre HanOOoIbIIEero U HAMMEHBLIETO 3HaUeHHs (PYHKIIUH Ha OTPE3KE.

IIprMeHeHne Mporu3BOAHON ISl HAXO0XKACHHs HAWJIY4LIEro peleHus B IPUKIIAIHbIX
3aja4ax, JUisl ONPENeIeHUs CKOPOCTH IIPoLecca, 3aJaHHOr0 (popMyJIoN WK IpauKoM.

[lepBooOpa3znas. Tabnua nepBooOpa3HBIX.

Wurerpan, ero reoMmerpudeckuil U (pusmdyeckuid cMbici. Beluncienue uHrerpana
no popmyne Hototona—JIeitbuumna.

NPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kiacce o0yyaroniuiicss moJiyduT CiaeAyOIUe MpeAMEeTHbIE
pE3yJIbTATHI:

Yucjaa v BLIYMCJIEHUA:

OTIEPUPOBATH MOHATHUSAMU: PAIIMOHAIBHOE U ICUCTBUTEIHFHOE YUCII0, OOBIKHOBEHHAS
U JIeCATUYHAS IPOOb, MPOIICHTHI;

BBITIOJIHSITh apu(METUUECKHEe OMEpalH ¢ PallMOHATBHBIMU U JeHCTBUTEILHBIMU
YHCJIaMU;

BBITIOJIHSITH IPUOJIMKEHHBIC BBIUYMCIIEHHUS, UCTIOIB3YS MTPaBHIIa OKPYTJICHUS, 1eJ1aTh
MIPUKHUJIKY U OLIEHKY PE3yJIbTaTa BEIYMCIICHUM;

OTICPUPOBATh TOHATUSAMU: CTENIEHb C IIEJBIM IIOKa3aTejeM, CTaHaapTHas (opma
3allMCU  JICUCTBUTEIILHOIO YHCJA, KOPEHb HATYPAIBHOW CTENEHH, WCIOJIb30BATh
MOAXOAAIIYI0 OpMY 3aIliCH AECHCTBUTEIBHBIX YUCET IJIs PEIICHUS TPAKTUYECKUX 3a1a4
Y MPEACTABJICHUS TAHHBIX;

ONECPUPOBATH IOHATHUSIMHU: CHUHYC, KOCHHYC M TaHI€HC MPOU3BOJBHOTO VIIIA,
UCITOJIB30BaTh 3alKCh IIPOU3BOJILHOIO yIjla 4Yepe3 oOpaTHbIE TPUTOHOMETPHUUYECKHE

byHKIHH.

YpaBHeHUs] M1 HEPABEHCTBA:

ONEPUPOBATh IMOHATUSAMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO, LEIIOE,
palMOHANIBHOE, HPPALMOHAIBHOE YPAaBHEHHWE, HEPABEHCTBO, TPUTOHOMETPHUUYECKOE
YpPaBHEHUE;

BBITIONIHATH MPEoOpa30BaHUs] TPUTOHOMETPUYECKUX BBIPAKCHUH U  peIIaTh
TPUTOHOMETPUUYECKHUE YPABHEHUS,

BBITIONHATH MPeoOpa3oBaHMsl IENBIX, PAlUOHAIBHBIX W  HUPPANMOHATBHBIX
BBIPQKCHUN W PEIATh OCHOBHBIC THUIIBI LIEJIBIX, PAUMOHAIBHBIX U HPPALIMOHATIBHBIX
YpPaBHEHUW U HEPABEHCTB;

MPUMEHATh YPABHEHHS M HEPABEHCTBA JJI PELICHHS MATEMAaTUYECKUX 3a/ad U
3a/1a4 U3 Pa3IUYHbIX 00JIacTe HAYKU U PeajibHOM KU3HHU;

MOJICIMPOBATh peajibHbIE CUTYyallMd Ha SI3bIKE ajareOpbl, COCTABIISTH BBIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA IO YCIOBHUIO 3aJ1a4d, HCCIEAOBATH IOCTPOEHHBIE MOJIEIIH
C UCIIOJIb30BaHHUEM alllapara anreopsbl.
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DyHKIUH U rpauKn:

ONEpUPOBATh MOHATUAMU: (YHKIMS, CIOCOObI 3adaHus (QYHKIUH, O00JACTh
OIpEJIEICHHUs] U MHOXKECTBO 3HaUYe€HUN PyHKIUU, rpaduK QyHKIMHU, B3aUMHO OOpaTHBIE
dyHKUMM;

ONEepUPOBATH MOHATUAMM: YETHOCTb W HEUYETHOCTh (PYHKUUHU, HYIH (DYHKIHH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

MCII0JIb30BaTh TpadUKu PYyHKIUHN AJ PEIICHHs YpaBHEHUM;

CTPOUTh M YWUTaTh TpadUKU JUHEHHOW (yHKUMM, KBaJpaTUYHOW (PYHKILUH,
CTeNeHHOW (PYHKIIUU C 1EJIbIM MMOKa3aTENEM;

UCIO0JIb30BaTh rpaduku QYyHKIUN AJId UCCIEJOBaHUS TPOLECCOB U 3aBUCUMOCTEN
OpU pelIeHUH 3a7ad U3 JIPYTUX YYEOHBIX MPEIMETOB U PEabHOM KU3HU, BBIPAXKATH
(dopMynamMu 3aBUCUMOCTH MEK]y BETUUMHAMMU.

Havayia MmaTeMaTH4eCcKoro aHajim3a:

OTIEPUPOBATH  TOHATHIMU: MOCJICIOBATeIbHOCTh,  apudmernyeckas U
reoMeTpUIecKas MporpecCuu;

OTIEPUPOBATH MOHATUSIMU: OECKOHEUHO YOBIBAIOIIAs T€OMETPUUECKAsl IPOTPECCHs,
cyMMa 0€CKOHEYHO YObIBaloIEel reOMETPUYECKON IPOrpeccuu;

3aJ1aBaTh MOCJIEI0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMH;

UCIIOJIb30BaTh CBOMCTBA TIOCIEOBATENIBHOCTEH M TPOTpeccUid i peleHus
peaNbHBIX 3a]1a4 MPUKIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA:
ONEpUPOBATH MOHATUSAMU: MHOXKECTBO, ONIEPALIMU HAJl MHOKECTBaMU,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JJisg ONHUCAHUs PeaTbHBIX
IIPOIIECCOB M SIBJICHUM, MPU PEIICHUH 3329 U3 JPYTUX YUeOHBIX MPEIMETOB;
OTNIEpUPOBATH MOHATUSIMU: ONIPEJICTICHUE, TEOPEMA, CIEJCTBUE, J0KA3aTEIbCTRO.

K xoniy o0yuenus B 11 kiacce 00y4aroniuiicss MOJIy4IuT CIASAYIOMNE TPEAMETHBIC
pe3yJIbTaThI:

Yucja ¥ BbIYHCJIEHUA:

ONEPUPOBATH MOHATUSAMU: HATYypaJIbHOE, IEJI0€ YHUCIIO, UCMOJIb30BaTh MPU3HAKHU
JEIMMOCTH LEIBIX YHMCEJI, PAa3JI0kKECHUE YHCJia Ha MPOCThIE MHOXKHUTEIH ISl PELICHUS
3a/]ad4;

ONEPUPOBATH MOHITUEM: CTEIICHB C PALIMOHAIBHBIM IMOKA3aTEJIEM;

OTICPHPOBATh TOHATHAMH: JIOTApU(PM YHCIIA, JCCATHYHBIC W HATypaIbHBIC
norapugMsbl.

YpaBHeHUs] M1 HEPABEHCTBA:

MPUMEHSITh CBOMCTBA CTENEHU JJIsi MPeoOpa30BaHMs BBIPAKEHUM, OMEPUPOBATH
MOHATUSIMU: TIOKA3aTEJIbHOE YPaBHEHHWE M HEPABEHCTBO, PENIATh OCHOBHBIE THIIBI
MOKA3aTEJbHbIX YPABHEHUN U HEPABEHCTB;

BBITIOJIHATH MPE0Opa30BaHMs BEIPAXKEHUHN, COAEPKAIIKX JOorapru(Mbl, OIepUpoOBaThH
MOHSATUSAMU: JIOTAPU(PMUUYECKOE YpPABHEHHE U HEPABEHCTBO, PEIIATh OCHOBHBIE THUIIbI
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Jorapu(pMUYECKUX YPAaBHEHUI U HEPABEHCTB;

HaXOAUTb PELIECHUS IPOCTEUILINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIEpUPOBATh IIOHATUAMU: CUCTEMA JIMHEWHBIX YPAaBHEHUUW U €€ peLIeHHUeE,
HCIIOJIB30BATh CUCTEMY JIMHEHHBIX YPABHEHUM ISl PELICHUS IPAKTUYECKUX 3a1a4;

HaXOAUTh pELICHUs MNPOCTEHIINX CHUCTEM M COBOKYIIHOCTEH palMOHAJIbHBIX
YpPaBHEHUIN U HEPABEHCTB;

MOJICJIUPOBATh pealbHble CUTYallUH Ha S3bIKE alreOpbl, COCTABIATH BBIPAKEHMUS,
YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3aJa4d, UCCIEI0BATH IIOCTPOCHHBIE
MOJIENIM C UCIIOJIb30BAHMEM ammapara anreOphl.

DyHKIUM U rpadukn:

ONEepUPOBATH MOHATUSAMU: NIeproanYecKas QyHKIHS, TPOMEKYTKHM MOHOTOHHOCTH
(YHKIMU, TOYKM DSKCTpeMyMa (YyHKIHMHM, HauWOOJblIee M HauMEHbIIee 3HAUYCHMS
(GYHKIIMK HA TPOMEXKYTKE, MCIOIb30BaTh UX IS MCCleNOoBaHUs (DYHKUIUU, 33aJlaHHON
rpadukom;

ONEepUpOBaTh  MOHATUAMM: TpadUKU  TMOKA3aTEeIbHOH,  JorapupmMUyecKon
U TPUTOHOMETPUYECKUX (PYHKIUH, M300pakaTh UX HA KOOPAMHATHOW TJIOCKOCTH H
UCIIOJIb30BAaTh ISl PELICHNUS] YPABHEHUM U HEPABEHCTB;

n300pakaTb Ha KOOPJAMHATHOW IUIOCKOCTH TIpadUKU JMHEHHBIX YpaBHEHUI
Y YCIIOJIB30BATh UX JUIA PELICHUs CUCTEMBI JIMHEHHBIX YPABHEHMUI;

UCMOJIb30BaTh Ipa@uKu GYHKIUM JUIs1 MCCIEA0BaHUS IPOLIECCOB U 3aBUCUMOCTEN
U3 IpYruX Y4eOHBIX AUCLHUILIMH.

Hauana maTemaTH4eckoro aHajamnsa:

ONEepUpOBaTh TMOHATUAMH: HENpephiBHAs (QYHKIUA, MPOU3BOAHAS (PYHKIUH,
UCITOJIH30BaTh T€OMETPUYECKUN M (DU3NYECKUH CMBICI TPOM3BOJIHON IS PEIICHUS
3a/1ay;

HaXOAUTh TMPOU3BOIHBIC JJIEMEHTAPHBIX (YHKIWN, BBIYUCIATH MPOU3BOIHBIC
CYMMBI, TPOU3BEICHUS, YACTHOTO (DYHKITHH;

MCIIOJIb30BaTh TPOW3BOJHYIO JUIsl HMCCIENOBaHUS (DYHKIMM Ha MOHOTOHHOCTH
U DKCTPEMYMBI, IPUMEHSTH Pe3yJIbTaThl HCCIIEIOBAHUS K IIOCTPOCHUIO TPaPUKOB;

WCMOJIB30BATh  NPOM3BOJHYK)  JUIA  HAXOXACHUS  HAWIYYIIEro  PElICHHS
B IPUKJIAIHBIX, B TOM YHUCJIE COUUAIBHO-DKOHOMUYECKUX, 3a/1a4aX;

OTIEpUPOBATH MOHATUSIMH: TIEPBOOOpA3HAST ¥ HHTETPAJI, TOHUMATh T€OMETPUUECKHM
1 (PU3UYECKUI CMBICT HHTETPAA;

HAaXOJUTh TIEPBOOOPA3HBIE JJIEMEHTAPHBIX (YHKIMHA, BBIYHCIATH WHTETPA
o popmyne Herotona—JIeiioama;

pelarb NPUKIAJAHBIE 33Ja4d, B TOM YHUCJIE COLHAIBHO-’KOHOMHUYECKOTO U
($U3UYECKOro XapakTepa, Cpe/ICTBAMU MaTEMAaTUYECKOr0 aHAJIH3a.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue paznena  [KonuyecTtBo OcHOBHOE coziepKaHUe OCHOBHbIE BUIbI JICSITEIIBHOCTH
(Temnl) Kypca 4acoB oOy4Jaromuxcs
MHOXeCTBa palluOHAIBHBIX 14 MHoO»xecTBO, oneparuu Hcnoab30BaTh TEOPETUKO-

U ICCTBUTENbHBIX YUCEN.
PanivonanbHble ypaBHEHUS U
HEpaBEHCTBA

HaJl MHOXXeCTBaMu. /[uarpamMmebl
Oiinepa—BenHa.

Panmonanpabie uncia. OOBIKHOBEHHBIE
U JICCATUYHBIE APOOH, TTPOIICHTHI,
OEeCKOHEUHbIE EPUOIUYECKHE TPOOH.
Apudmetrnyeckue onepanuu

C palMOHAJIbHBIMU YUCIIAMHU,
npeoOpa3zoBaHuUs YHCIOBBIX
BeIpakeHUi. [Ipumenenue apodeii u
MPOLICHTOB JIJIsl PELIEHUS IPUKIIATHBIX
3aJ1a4 U3 Pa3InyHbIX OTPACIICH 3HAHUI
Y pEaJIbHOU JKU3HMU.

JlercTBUTENIbHBIE YHCIIA.
PanyonanbHble ¥ HppallMOHANIbHbBIE
grcia. ApudMeTuaecKkue onepanuu

C ICHCTBUTEIbHBIMHA YHCIIAMH.
[TpuOnn>xEHHBIE BHIYUCIICHUS, TTPaBUIa
OKpYTJIEHUS, MPUKUKA U OLICHKA
pe3yJbTaTa BbIUYUCICHUM.

MHO>KECTBCHHBIN armapaT

JUTSL OTTMCAHUS X0JIa pEIICHUS
MaTEMaTUYECKHX 3a/1a4, a TAKIKE
pPCaNbHBIX MPOIIECCOB U SIBJICHUH,

IIPY PEIICHUY 3a71a4 M3 APYTHX
y4eOHBIX MPEIMETOB.

OnepupoBaTh NOHSITUSIMU:
paIMoHaILHOE YUCIIO, JICHCTBUTEIIBHOE
YKCJI0, OOBIKHOBEHHAS IPO0b,
JECATUYHAS APOOb, MPOIICHTEHI.
BbInoaHATH apuMeTHICCKUE
OTIepaINH ¢ PAllHOHATBHBIMU H
JIEMCTBUTEIILHBIMU YHCJIAMH;
pUOIMKEHHBIC BBIYUCIICHHUS,
WCITOIBb3Ys ITPaBHJIa OKPYTJICHHUS.
JeJaTh NPUKUAKY H OLIEHKY
pe3yibTaTa BIYUCICHUM.
OnepupoBaTh NOHATHSIMMU:
TOXJIECTBO, ypaBHCHHE, HEPABEHCTRBO;
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ToxmecTBa U TOKACCTBEHHBIE
npeoOpa3oBaHusi. Y paBHEHHE, KOPEHb
ypaBHeHUs. HepaBeHCTBO, pemieHue
HepaBeHCTBA. MeTO ] HHTEPBAJIOB.
Pemenue nensix u ApoOHO-
paroHaNbHBIX YPaBHCHUH U
HEPaBEHCTB

LEJI0€ U PallMOHATIbHOE YPaBHEHHE,
HEPABEHCTBO.

BbInoJHATH Npeodpa3oBaHMs LENbIX
U PALIMOHAJIBHBIX BBIPAKEHUM.
PemiaTh OCHOBHBIE TUIIBI LIETBIX
UPpaLMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB.

IIpuMeHATH pallioHaNbHbIE
ypaBHEHHS 1 HEPABEHCTBA

JUTSL peIlIeHUsT MaTeMaTUYeCKUX 3a1au
W 33J1a4 U3 pa3lInyHbIX 001acTeil HayKu
Y PEAJIHOM KU3HU

Oyukiun 1 rpadpuku. CTeneHb
C LIeJIBIM TTOKa3aTeIeM

OyHKIM, CIOCOOBI 3a/1aHUs PYHKITHH.
B3aumuo o6patHbie pyHkiuu. ['paduk
byHKIIH.

OO6nacTtpb ornpeaeseHus 1 MHOKECTBO
3HaueHu# GyHkuu. Hymu ¢yakmmm.
[TpoMexyTKH 3HAKOTIOCTOSTHCTBA.
YETHbie 1 HEUETHBIC (PYHKITHH.
Crenens ¢ 1eIbIM MOKa3aTeNEM.
CrannaptHas ¢popma 3anucu
JNEUCTBUTEIIBHOTO YHCIIA.
Hcnonb3oBanue moaxoasiieit popmer
3aMuCH ICUCTBUTEIBHBIX YUCE

JUTSL pEIIeHUST IPAKTHIECKUX 33/1a4

Y TIPEJICTABIICHUS JaHHBIX.

OnepupoBaTh NOHATUAMM: PYHKITHS,
CrocoObI 3a1aHus GYHKIIUH, B3AUMHO
oOpatHble (yHKITUH, 00JIaCTh
OTIpEICIICHUS] 1 MHOYKECTBO 3HAYCHUHN
bynkuy, rpapuk QyHKIUNA; 9ETHOCTD
¥ HEYETHOCTh (YHKIIUU, HYJIH
GyHKIIUU, TPOMEKYTKU
3HAKOIIOCTOSHCTBA.

BoInoyHATH Npeodpa3oBaHus
CTETICHEH C IEeJIbIM TTOKa3aTesIeM.
Hcnonb30BaTh CTAaHAAPTHYIO GOpMY
3aMKCH JICUCTBUTEIHLHOTO YHCTIA.
DopMyaHpoBaTh

U WLTIOCTPUPOBATH rpadudecKu
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CrenenHas QyHKIIUS C HATypaJbHBIM
U [EeJILIM IoKazaTeneM. E€ cBolicTBa 1

rpadux

CBOICTBA CTENEHHOU (DYHKIIUH.
Bripaxats (popMy1aMu 3aBUCUMOCTHU
MEXAY BETMUMHAMH.

Hcnonb3oBaTh HM(ppoBbHIE pecypchbl
JUTsl TOCTpOEHUsI rpaduKOB (PYHKITUU

Y U3YYCHHS X CBOMCTB

ApudMeTHIECKUIN KOPEHB
N—O# CTENEeHHU.
HNppanroHanbHble ypaBHEHUS
Y HEPABEHCTBA

18

ApudmeTndyeckuii KOpeHb
HATypAJIBHOU CTENECHU. [lencTBus

¢ apu(METUICCKUMH KOPHIMU N—Oii
CTEICHH.

Penienve nppalldoOHaILHBIX YpPaBHEHU I
Y HEPABEHCTB.

CgoiicTBa u rpaduK KOpHs N-0i
CTEIIEHU

DopMyIHPOBATH, 3ANIUCHIBATH

B CHMBOJIMYECKOU (popme

Y WJICTPUPOBATH IPUMEPaAMHU
CBOMCTBA KOPHS N-OW CTEIIECHU.
BeinmoaHsaTh IpeoOpazoBaHus
VMPPALMOHAIBHBIX BBIPAKECHUU.
PemiaTe OCHOBHBIE THUIIBI
VppaLMOHAIBHBIX YPABHEHUN

Y HEPABEHCTB.

IIpuMeHATSH 1151 pelIeHus
Pa3JIM4YHBbIX 3224 UPPALIMOHATIBHbIC
YPaBHEHUS U HEPABEHCTBA.
CtpouTh, YUTATH TpaduK KOPHS N-0i
CTCIICHHU.

HUcnoab3oBaTh HU(PPOBBIE pecypChl
JUTsl IocTpoeHust rpaduKoB (PyHKITUI
Y U3y4YE€HUS UX CBOMCTB
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@opMyIIbl TPUTOHOMETPHH.

22

CuHyc, KOCUHYC U TAHT€HC YHUCIIOBOTO

OnepupoBatb NOHATHAMU: CUHYC,

Tpuronomerpuyeckue apryMmeHnTa. ApKCUHYC, apKKOCHHYC KOCHHYC U TAHT€HC MPOU3BOJILHOTO

ypaBHEHUSI Y apKTaHI'€HC YUCJIIOBOTO apryMEHTA. yria.
Tpuronometrpuyeckasi OKpy>XKHOCTb, Hcnonb3oBaTh 3an1UCh
OTIpEeIeJICHHE TPUTOHOMETPUIECKHUX MIPOM3BOJIBHOIO yTJia uepe3 oOpaTHbIe
(GYHKIMI YKCIIOBOTO apryMEHTa. TPUTOHOMETpUUYECKHE (DYHKITUU.
OCHOBHBIE TPUTOHOMETPUUECKHE BoinoHsATH Npeodpa3oBaHus
dopmyibl. [IpeobpazoBanue TPUTOHOMETPUUECKUX BBIPAKEHUH.
TPUTOHOMETPUUYECKUX BBIPAKECHUH. PemaTh OCHOBHBIE THIIBI
Pemiennie TpuroHoMeTpUIECKUX TPUTOHOMETPUUECKUX YpaBHEHUN
ypaBHECHUH

[TocnenoBarenbHOCTH 3) [TocnenoBaTenbHOCTH, CITIOCOOBI OnepupoBathb NOHATUSIMH:

U TIporpeccuu

3a1aHus MOCJIEA0BATEIBLHOCTEN.
MOHOTOHHBIE MOCIEI0BATEIBHOCTH.
ApudmeTrnyeckas U reOMeTpUIECcKast
nporpeccun. beckoneuHo yObIBaroIas
reoMeTpUYecKas IpOrpeccusi.
CyMMma GecKOHEUHO yObIBaromen
reOMETPUYECKON MPOTrPECCHH.
dopMyJia CIOKHBIX TPOLICHTOB.
Hcnonp30BaHue nporpeccuu

JUISL peIIeHUs! peabHbIX 3a/1a4
NPUKIIAHOTO XapaKTepa

MOCJIEI0BATENBHOCTD,
apudmeTryeckas 1 reoMeTpuyecKas
Iporpeccuu; 0ECKOHEUHO yObIBarOIIas
reOMETPHUYECKas MPOrpeccusi, CymMma
OeckoHeuHO yObIBaroIen
r€OMETPUUECKOIN IPOTPECCHUH.
3amaBaThb 0OC/IE10BATEILHOCTH
Pa3IUYHBIMU CITIOCOOAMHU.
IIpuMeHATH POpMYJTy CIIO0KHBIX
MPOUEHTOB JIJIsl pelIeHus 3a/1a4

U3 pEAIbHOM MPAKTUKU

(c UCTIOJIB30BAHHUEM KaJIbKYJISITOPA).
HUcnonb3oBaTh CBOMCTBA
MOCJIEIOBATENILHOCTEN U MTPOTPECCUIA
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JUTSL PEIICHUS PEeaTbHBIX 3a]1au
NPUKJIATHOTO XapaKTepa

[ToBTOpEHUE, 0000IIECHNE, 3 OCHOBHBIE MTOHATHUS Kypca areOpbl IIpuMeHsATH OCHOBHBIE TIOHATHS Kypca
CHCTEMAaTH3alis 3HAHUN M HayajJl MaTEMaTHYECKOI0 aHaIu3a anreOphl U Hayall MATEMaTHICCKOTO
10 kmacca, 06001IEHHE aHaju3a JiJIsl perieHus 3a1a4
M CUCTEMATHU3aIUs 3HAHUI U3 peabHON KU3HH U JIPYTUX
MIKOJBHBIX JUCLIUILINH
OBILIEE KOJIMYECTBO 68
YACOB I10 [TPOT'PAMME
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11 KJIACC

HaumenoBanue paznena  |[KonuuectBo OcHOBHOE coziepKaHue OCHOBHbBIE BUJIbI JICSITEIIBHOCTH
(Temnl) Kypca 4acoB oOy4Jaromuxcs
CreneHs ¢ paliMOHAIBHBIM 12 Crenens ¢ paioHaIbHBIM dopmyJIMpOBATH, 3aNIUCHIBATH

[IOKa3aTeeM.
[loka3zarenbHast QyHKIMS.
[loka3zaTenbHblE ypaBHEHUS
U HEpaBEHCTBA

noka3zateneM. CBOMCTBa CTETICHHU.
[IpeobpazoBaHue BhIpaKECHUI,
COJIEpIKaIINX pallMOHAIbHBIC CTETICHH.
[Toka3zaTenbHbBIC ypaBHEHUS

Y HEPAaBCHCTBA.

[TokazaTenbpHast pyHKIUS, €€ CBOWCTBA
u rpaduk

B CUMBOJIMYECKOH (popme

Y WITIOCTPUPOBATH NPUMeEPaMH
CBOMCTBA CTETICHU.

IIpuMeHATH CBOMCTBA CTEIICHU

JUTs TpeoOpa3oBaHUs BHIPAKEHUN.
dopMyaupoBaTh

Y WJIIOCTPUPOBATH rpaguuecKu
CBOMCTBA MOKa3aTeIbHOU (PyHKITHH.
PemiaTe OCHOBHBIE THUIIBI
II0OKA3aTEJIbHBIX YPABHEHUM

Y HEPABEHCTB.

HUcnonb3oBaTh Hu(poBbie pecypChl
JUISL TTIOCTPOCHMS TpauKoB PyHKITHIA
Y U3yYE€HUS UX CBOMCTB

Jlorapudmudeckas QyHKIIHS.
Jlorapudmudeckue ypaBHEHUS
1 HEPABEHCTBA

12

Jlorapudwm uncna. Jlecaruunsie
U HaTypaJIbHbBIC JTOTaPU(PMBI.
[IpeoOpazoBaHue BEIpAKCHUH,
CoJIep KaIIHX JOTapH(PMBI.
Jlorapudmudeckre ypaBHEHUS
Y HEPABEHCTBA.

®opmyJINpPOBATH, 32ANIUCHIBATH

B CHMBOJIMYECKOH (popme

Y WIJIIOCTPUPOBATH NPUMeEpPaMH
CBOMCTBa Jorapudma.

BoInmoaHATH peoOpa3zoBaHus
BBIPaXXEHUH, COAEPIKAIINX JIOTapU(PMBI.
d®opMyaHpoOBaTh
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Jlorapudgmuueckas GpyHKuUs, €€
CBOICTBA U Tpaduk

U WIIKCTPUPOBATh rpauuecKu
CBOICTBA JIoTapu(PMHUUECKON (DYHKLIMH.
PemiaTb OCHOBHBIE THUIIBI
Jorapu(pMUYECKUX YPaBHEHUI

Y HEPaBEHCTB.

Hcnonb3oBaTh nM(ppoBHIE pecypchbl
JUTsl TOCTPOEHUsI rpaduKOB PYHKIUH

Y U3YYECHHS X CBOMCTB.
3HAKOMUTBHCS € MCTOPHE pa3BUTHUS

MaTeMaTUKU
Tpuronomerpuyeckue Tpuronomerpuueckue GyHKIUU, UX OnepupoBathb
(GYHKIIUU U UX TpaPUKH. CBOMCTBA U rpauku. NOHSITHEM TIeproudecKast QyHKIIUS.
Tpuronomerpuyeckue [IpuMepbl TPUTOHOMETPUUECKUX Ctpoutb, aHAJIM3UPOBATD,
HEpPaBEHCTBA HEPABEHCTB CPaBHHUBATH rpaduKu

TPUTOHOMETPUUYECKHUX (DYHKIIHIA.
DopMyJIMPOBATH

U WITIOCTPUPOBATh rpaduyecku
CBOMCTBA TPUTOHOMETPUYECKUX
byHKIUH.

Pemates npocrenimue
TPUTOHOMETPUUYECKNE HEPABEHCTBA.
HUcnoab3oBath rpaguku 1
pELICHUS] TPUTOHOMETPUUECKHUX
HEPABEHCTB.
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HUcnonb3oBaTs HU(PPOBLIE pecypCehl
JUTsl TOCTpOeHUsI rpaduKOB (PYHKITUI
Y U3y4YE€HUs UX CBOMCTB

[IpousBoaHas. [Ipumenenue
IIPOU3BOJAHOM

24

HenpepoiBuble pynkunu. Meton

HWHTCPBAJIOB IJIA PCIICHUA HCPABCHCTB.

[IpousBoaHast GyHKUIHUU.
I'eomerpuyeckuit u puznuecKuit
CMBICJI ITPOU3BOTHOM.

[Ipoun3BoIHBIE PIEMEHTAPHBIX
¢byukuuit. [IponsBoaHast CyMMBI,
POU3BEACHHUS, YACTHOTO (PYHKITUH.
[IpumeneHnune nponu3BOIHOM

K UCCJIeIOBAaHUIO (PYHKITUI

Ha MOHOTOHHOCTb U DKCTPEMYMBL.
Haxoxnenne HanOOJIbILIETO

¥ HAMMEHBIIETO 3HAYCHUS (YHKIIUU
Ha OTpE3Ke.

[IpuMeHeHne TPON3BOAHOM

JUISL HAXOKJAEHUSI HAUJTyqIlero
peLICHUs B IPUKJIAJHBIX 3a/1a4ax,
JUIS OTIpENIETIEHNs] CKOPOCTH IpoLecca,
3a1aHHOTO (OPMYIIOH MITH TpaduKOM

OnepupoBaTh NOHATHSMM:
HemnpepbIBHAs PYHKIMS; TPOU3BOIHAS
byHKIMH.

Hcnonb3oBaTh reOMETpUYECKUN

1 GU3MYECKUI CMBICI TPOU3BOTHOMN
JUTSL peleHust 3a/1ay.

HaxoauTs mpousBogHbIC
AIIEMEHTAPHBIX PYHKIUN, BBIYHCIAATH
MIPOM3BOJIHBIE CYMMBI, TPOU3BECHUS,
YaCTHOTO (DYHKITHIA.

Hcnonb30BaTh IPOU3BOIHYIO

JUTSL CClieIoBaHus (hyHKIIUU

HA MOHOTOHHOCTB ¥ 9KCTPEMYMBI,
NPUMEHSATDH Pe3yJbTaThl
HCCJIeJ0BAHUSA K TIOCTPOCHUIO
rpa¢ukoB. [IpuMeHsITH IPOU3BOJHYIO
JUISL HAXOKJICHHSI HAUJTy4Ilero
peulieHus B IPUKIAAHbIX, B TOM YUCIIE
COLIMAJIBHO-3KOHOMMYECKHX, 3a/1a4ax.
3HAKOMUTBCH € HCTOPHEN Pa3BUTHUS
MaTEMaTUYECKOro aHaJIn3a

24



MHTerpan u ero NpuMeHeHUs

[lepBooOpa3znas. Tabauna
epBOOOPA3HBIX.

NHuTterpai, reoMeTpu4ecKuit

U (PU3HYECKHUI CMBICIT UHTETpaa.
Boruucnenue unrerpana no ¢popmyse
Herotona—JleitOnuia

OnepupoBatb NOHATHAMHU:
nepBooOpas3Hasi, UHTETpal.

HaxoauTs nepBooOpa3Hbie
AIIEMEHTAPHBIX (DYHKIIHI; BBIYUCIATH
MHTErpai mo popmyae Herorona—
Jleitbuwua.

3HAKOMUTBHCS € MCTOPHEN pa3BUTHUS
MaTEeMaTUYECKOro aHaJIu3a

Cuctembl ypaBHEHHI

12

CucTtembl INHEHBIX YPaBHEHU.
Pewienne npuknaaHbix 3a1a4

C ITIOMOIIBIO CUCTEMBI JINHEWHBIX
YpPaBHEHUH.

CucTtemMbl 1 COBOKYITHOCTH LENBIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKAa3aTeIbHBIX, JTIOTApU(HMHUIECKUX
YpPaBHECHUH U HEPABCHCTB.
Hcnons3oBanue rpadukoB QyHKITNAN
JUISl PELLIEHUS] YPABHEHUN U CUCTEM.
[IpyuMeHEeHNEe ypaBHEHHM, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a7a4 U 3a7a4

U3 Pa3IMYHbIX 001acTel HayKu

Y PEAJIbHOU KU3HU

OnepupoBaTh NOHATHAMHU. CUCTEMA
JIMHEVHBIX YPAaBHEHUH U €€ pellICHUE.
HUcnonb3oBaTh CUCTEMY JIMHEUHBIX
YPaBHEHUH [T PEILEHUS
MIPAKTUYECKUX 3a]1a4.

HaxoauTh pemieHus: mpoCTEUIINX
CHUCTEM M COBOKYITHOCTEMN
palMOHAIBHBIX YPABHEHUN

Y HEPaBEHCTB.

Hcnonab3oBaTh rpaduku GyHKITAN
JUISL pELICHUSI YPABHEHUM.
MopneaupoBaTh peajibHbIE CUTYALIUU
Ha SI3BIKE aNreOphl, COCTaBIATh
BBIPAYKCHUS, YPABHEHUS, HEPABEHCTBA
Y CHUCTEMBI 10 YCIOBHUIO 33/1a4H,
HCCJIeI0BATH MOCTPOCHHbIE MOIEJIH
C MCTOJIb30BAaHUEM ammnapara ajareopsl
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HartypanbHbie U 1ienbie yucmia

Harypanbnbie u niensie yncia
B 3a/1a4aX U3 PEAIbHOU KU3HHU.
[Ipy3HaKy OEeIMMOCTH LEIbIX YACEI

OnepupoBatb NOHATUSIMM:
HaTYpaJIbHOE YUCIIO, LIEJI0€ YUCIIO.
Hcnonb3oBaTh NpU3HAKKU JETUMOCTH
LIEJIBIX YUCET, PA3JIOKEHUE YUCIIa

Ha MPOCThIE MHOXKUTEIH JJIs1 PEIICHUS
3aja4

[loBTOpEeHue, 00001IeHNE,
CHCTEMATH3aLMS 3HAHUH

18

OCHOBHBIE MMOHATHS Kypca anreopsl
M HaYaJl MAaTEMaTHYECKOTO aHaJIN3a,
000011IeHNe U CUCTEMATH3aIUs] 3HAHUN

Pemars npukiaanubie 3a1a4u

U3 pa3InYHbIX 00JlacTe HayKu

Y pEaIbHOM KM3HU C TIOMOIIBIO
OCHOBHBIX TOHSATHI Kypca anreopsbl
Y HaydaJl MaTEMAaTUYE€CKOr0 aHaJn3a.
Bbi0upaTth ontuMangbHbIe CIIOCOObI
BBIYMCIICHUH.

Hcnoab30BaTh AJIM pelieHus 3a/1a4
YpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI
ypaBHEHUM, CBOMCTBA (PyHKIIHMA

U rpadukoB

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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PABOYAS ITPOI'PAMMA YYEGBHOI'O KYPCA
«I'EOMETPUS»

HOACHUTEJIBHASA 3AIIMCKA

BaxHocTs y4eOHOTO Kypca TEOMETpMHM Ha YpPOBHE CpeIHero oOImIero
oOpa3oBaHus OOYCIOBJICHA TMPAKTUYECKON 3HAYUMOCTHIO METANpPEAMETHBIX U
NPEeIMETHBIX pPE3yJIbTaTOB OOYYEHHS TE€OMETPUU B HAMPABICHUH JIMYHOCTHOTO
pa3BuTusl oOydaromuxcsi, (HOpMUPOBaHUS (QYHKIMOHATHHOH MaTeMaTHYeCKOU
I'PaMOTHOCTH, M3YYCHHs APYTMX YUYEOHBIX NUCHUILIUNH. Pa3BuTHe y oOydarommxcs
NPAaBWIBHBIX TIPEJCTABICHUH O CYINIHOCTH W TMPOHMCXOXKICHUU T€OMETPUUYECKHUX
abcTpakiuii, COOTHONICHWH pPEaTbHOTO W HJCANTBHOTO, XapaKTepe OTpPaKCHHs
MaTeMaTUYECKOW HAayKOH SIBIICHWH U MPOIIECCOB PEATLHOTO0 MUpPA, MECTE TE€OMETPUH
B CHUCTEME HAayK W POJHM MAaTeMaTHYECKOTO0 MOJCIHPOBAHUSA B HAYYHOM IO3HAHUH U
B TMIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHHST 00yUaIOIIUXCS, a
TaKKe KaueCTB MBIIUICHHUs, HEOOXOAUMBIX JUIS aJaNTallid B COBPEMEHHOM O0IIIEeCTBE.
['eomeTpust sBIsiCTCS OMHUM W3 0A30BBIX MPEAMETOB HAa YPOBHE CPEIHEro OOIIero
oOpa3oBaHusA, TaK KakK oOOecredynBaeT BO3MOXKHOCTh M3Y4YEHHUs KakK TUCUHUILIAH
€CTECTBEHHO-HAYYHOI HAINPaBJICHHOCTH, TAaK U TYMaHUTAPHOM.

Jlornueckoe MblluieHHe, (QOpMUpPYEMOEe TMpPU HU3YYEHHH OO0y4YaIOIUMHUCS
HNOHSITUMHBIX OCHOB F'€OMETPHH U MOCTPOCHUU IEMOYKU JOTHYECKUX YTBEPIKICHUIM
B XOJI€ PEIICHUs TeOMETPUUECKHX 3aj[a4, YMEHHE BBIJBUTATH U ONPOBEPraTh T'MIIOTE3bI
HETMOCPEICTBEHHO MCTIOIB3YIOTCS MPU PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOTO IMKJIA,
B YACTHOCTH U3 Kypca (PU3HKHU.

YMeHre opueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
0o0NacTsX JESITeNbHOCTH dYenoBeka. OpHeHTalus dYeloBeKa BO BpPEMEHU W
IIPOCTPAHCTBE — HEOOXOIUMOE YCIIOBUE €r0 COLMAIBHOTO OBITHS, (pOopMa OTpakeHus
OKPYXAIOIEro MHUPA, YCIOBUE YCIENIHOTO MO3HAHUS W aKTUBHOTO MPeoOpa30BaHUS
NeUCTBUTENbHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMU O0pa3amMu OO0BbEIUHSET
pasHble BUABl y4eOHOM ©  TPYJAOBOM  NEATENBHOCTH,  SABIACTCS  OJHUM
13 MPOQPECCUOHATBHO BaKHBIX KAa4€CTB, TOITOMY aKTyajbHa 3a1ada (HOpMUPOBAHUS
y OOydJarommxcss TPOCTPAHCTBEHHOTO MBINIUICHUS] KaK Pa3HOBUAHOCTH OOpa3HOTO
MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTAa B TIOJITOTOBKE K TPAKTHYECKOU
JESTETPHOCTH TT0 MHOTUM HAIMPaBICHUSIM.

Ilens ocBoeHMs mporpaMMbl yaeOHOTO Kypcea «I'eomeTpus» Ha 6a30BOM YpOBHE
oOydeHmsi — 001eo0pa3oBaTelbHOE W OOIIEKYIBTYPHOE PAa3BUTHE OOYJArOIIMXCS
yepe3  oOecreyeHne  BO3MOXXKHOCTH  TNPHOOPETEHUS M HCIOJIB30BAHUS
CUCTEMATHYECKUX TEOMETPUUECKUX 3HAHUU U JIEUCTBUMN, CIICIU(PUIHBIX TE€OMETPUH,
BO3MOXHOCTH YCTICITHOTO TPOJOJDKEHUS O0pa3oBaHMS IO CICIHAIBHOCTSIM, HE
CBSI3aHHBIM C MPUKIIATHBIM HCIIOJIH30BAHUEM T€OMETPHH.

[IpropuTeTHRIME 3amadyaMyd  OCBOCHHS ydeOHOTO Kypca «I['eomeTpum»
Ha 6a3oBom ypoBHe B 10-11 knmaccax sSBASIOTCS:
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dbopMupoBaHuE MPEICTABICHUS O TEOMETPUN KaK YACTU MUPOBOU KYJIbTYpPHI U
OCO3HAaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

dbopMupoBaHuEe NPEACTABICHUS O MHOTOIPAHHUKAX W TejlaxX BpalleHUs Kak
0 BAXHEHUIIMX MAaTeMaTUYECKUX MOJIESAX, MO3BOJSIONMIMX OMUCHIBATH U H3y4daTh
pa3HbIE ABJICHUS OKPYKAIOIIETO MUPA;

dbopMupoBaHUE YMEHHs pacllO3HaBaTh Ha 4yepTekaxX, MOJECISIX U B peallbHOM
MUpE MHOTOTPAHHHMKH U TeJla BpaIlleHHUS;

OBJIQJICHUE METOJIaMH pEIICHUs 3aJay Ha TIOCTPOCHUS Ha H300paX)eHUIX
POCTPAHCTBEHHBIX PUTYP;

dbopmupoBaHue yMEHUS OTIepUpPOBATH OCHOBHBIMU MOHSATUSIMU
0 MHOTOTPaHHHMKAaX M TeJaX BPAIllCHHS U UX OCHOBHBIMH CBOMCTBAMU;

OBJIQJICHUE AJITOPUTMAMHU PEIICHHS OCHOBHBIX TUIIOB 3ajaa4, (OpMUPOBAHUE
YMEHHS TPOBOJIUTH HECJIOKHBIC JI0KA3aTEJIbHBIE PACCYXKIACHUS B XOJ€ PEIICHUS
CTEPEOMETPUUECKUX 3aJ1a4 U 33/1a4 C MPAKTUYECKUM COJICp>KaHUEM;

pPa3BUTHE HWHTEIJICKTYaJbHBIX M TBOPUYECKHUX CIOCOOHOCTEH OOydYaronuxcs,
MO3HABATEILHOM  AKTUBHOCTH,  MCCJICIOBATEIILCKUX  YMEHUH, KPUTHYHOCTH
MBIIICHHS;

dopmupoBanue (PYHKIIMOHATLHON T'PAMOTHOCTH, PEJIIEBAHTHOW TI'E€OMETPUH:
YMEHHE pAaclo3HaBaTh IMPOSBICHHUS TE€OMETPUYECKUX TMOHATHHA, OOBEKTOB U
3aKOHOMEPHOCTEH B PEANbHBIX JKMU3HEHHBIX CHUTYallMSIX W MPU U3YYEHUU APYTHX
y4EeOHBIX  MPEIMETOB,  MPOSBICHHUS  3aBUCUMOCTEHl W 3aKOHOMEpPHOCTEH,
dbopMynupoBaTh UX Ha S3bIKE T€OMETPUM U CO3[]aBaTh I€OMETPUUYECKHE MOJIEIH,
OPUMEHATh OCBOCHHBI T€OMETPUYECKUI amnmapar [Jjis pEeUIeHUus MNpPaKTUKO-
OpPUEHTHPOBAHHBIX  3a/a4, HWHTEPIPETUPOBaTh U  OLICHUBATH  IOJYYEHHBIE
pE3yIbTaTHI.

OTnuuuTeTbHOM OCOOCHHOCTBIO TPOTpaMMbl IO TEOMETPUU  SIBIISIETCSA
BKJIIOYEHHE B KypC CTEPEOMETPHM B Hauyalie €ro M3y4YeHUs 3a/ad, pelIaeMbIX
Ha YpPOBHE MHTYUTHUBHOTO TIO3HAHUS, W OMNpeNeiaEHHBIM 00pa3oM OpraHM30BaHHAs
paboTa HaJ HUMHU, YTO CTIOCOOCTBYIOT Pa3BUTHIO JJOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAHUE HHTYUTUBHBIX MPOIECCOB, MOTHUBHUPYET
K JaJIbHEHIIIeMy U3YyUEHHIO MTPEaMETA.

[Ipeanourenne OTHAETCA HAMVISIAHO-KOHCTPYKTUBHOMY METOAY OOyYEeHHUs, TO
€CThb TEOPETHYECKUE 3HAHHUS MMEIOT B CBOEM OCHOBE UYyBCTBEHHOCTBH MPEIMETHO-
MMPAKTUYECKON  AEATENBbHOCTU.  Pa3BuTMe MPOCTPAHCTBEHHBIX IPEACTABICHUN
y 00ydaromuxcsi B Kypce CTEPEOMETPHHM MPOBOAMUTCA 3a CUET pEIICHHS 3a7ad
Ha CO3JaHME NPOCTPAHCTBEHHBIX OOpa3oB W 3aJady HAa  OMNEPUPOBAHHE
MPOCTPaHCTBEHHbIMU oOOpazamu. Co3gaHue oOpa3a MOPOBOAUTCS C  OMOPOH
Ha HaIJIIHOCTh, @ ONIEPUPOBAHUE 00PA30M — B YCIIOBUSIX OTBJICUECHHUSI OT HATJISAIHOCTH,
MBICJICHHOTO U3MEHEHUS €r0 HCXOTHOTO COAEPKAHUS.

OCHOBHBIMH  COJICPKATEIbHBIMU JIMHUSIMU y4eOHOro Kypca «l'‘eoMeTpus»
B 10-11 «xmaccax sBastorcs: «MuororpanHukm», «lIpsMple W TUIOCKOCTH
B IpocTpaHcTBe», «Tena BpamieHus», «BeKTOpbl U KOOPAUHATHI B MPOCTPAHCTBEY.
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dopMHUpOBaHUE JIOTUUECKUX YMEHUHN pacpeieiieTcsl He TOJIBKO MO COJIepKATETbHBIM
JUHUSAM, HO U 0 TOJiaM 00y4YeHHUs Ha YPOBHE CPETHEro 00IIero 0opa3oBaHus.

Conepxanue oOpa3oBaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaram
OCBOCHHUSI TPOrpaMMbl MO TEOMETPUM, paCIpeleIEHHbIM MO ToJaM OOy4YeHUs,
CTPYKTYpPUPOBAHO TaKUM 00pa3oM, UTOOBI OBJIaJCHUE T€OMETPUUECKUMHU MOHATHIMU
Y HaBBIKAMHU OCYILECTBIISIIOCH MOCIIEIOBATENIPHO U MOCTYNATEIbHO, C COOIIOICHUEM
MIPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHUS BKJIIOYAIUCH B OOIIYIO CUCTEMY
FEOMETPUUECKUX MPEICTABICHUN 00yUYalOMIMXCsl, pacupsis U yrayonss e€, oopa3ys
IPOYHBIE MHOXECTBEHHBIC CBSI3H.

OO6mee yMcnO 4YacoB, PEKOMEHJIOBAHHBIX [IJI1 M3y4YeHUs] Y4eOHOro Kypca
«I"eomerpus» — 102 gaca: B 10 knacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce —
34 gaca (1 gac B HEIEIIO).

COIAEPKXAHUE OBYUEHUASA

10 KJIACC

IIpsiMmble U JIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATUA cTepeomMeTpun. Touka, npsMasi, MIOCKOCTb, TPOCTPAHCTBO.
[TonsiTue 06 aKCMOMATHUECKOM MOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUH
U CJIEACTBUS U3 HUX.

B3anMHOE pacronoxkeHwe TMpsAMBIX B IPOCTPAHCTBE: IEpeceKarolnecs,
napajuielibHbIE U CKpellnBaroluecs npsmMole. [lapanneabHoCTh NpAMBIX U INIOCKOCTEH
B MPOCTPAHCTBE: MapajuielibHbIE MPSIMbIE B MPOCTPAHCTBE, MapaJLIEIBbHOCTh TPEX
OpSIMBIX, MapajuIeIbHOCTh MPSAMOM W IJIOCKOCTU. YTIIBI € COHAIpPaBICHHBIMU
CTOpPOHAaMH, yroJ MEXIy IpsIMbIMU B MpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN:
NapajyieJIbHbIe IIOCKOCTH, CBOWCTBAa IApaJUICNbHBIX IUIOCKOcTed. I[lpocrenimme
MPOCTPaHCTBEHHbIE (UTYphl HA IUIOCKOCTH: TeTpadap, KyO, Mmapasienenunes,
MOCTPOCHUE CEUCHUM.

[leprieHAUKYISIPHOCTD MPSIMOM M IUIOCKOCTH: IEPIECHAUKYJAPHBIE MNPSMbIC
B IIPOCTPAHCTBE, IPSMBIE NTApaJUIENbHbIE U EPIEHANKYJIPHBIE K INIOCKOCTH, IPU3HAK
MEPIIEHANKYJIAPHOCTH MPSIMOU U IUNIOCKOCTH, TEOPEMA O MPAMOMN NMEPHEHIUKYISIPHON
IJIOCKOCTH. YTJIbI B TPOCTPAHCTBE: YIOJI MEXKy ITPSMOU U IJIOCKOCTBIO, IBYTPAHHBIN
YTOJI, TMHEWHBIN YroJ IBYTpaHHOro yria. [lepneHaukynsp 1 HAKJIOHHbBIE: PACCTOSIHUAE
OT TOYKH JO TJIOCKOCTH, PACCTOSIHUE OT MPSIMOM IO MJIOCKOCTH, MPOEKIUS (PUTYPHI
Ha IUIOCKOCTh. lIepneHauKyIspHOCTh IUIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH
JBYX IJIOCKOCTEN. TeopeMa o TpEX nepreHauKysapax.

MHoOrorpaHHMuKH
[ToHATHE MHOTOTpAaHHMKA, OCHOBHBIE AJIEMEHTHl MHOTOTPAHHUKA, BBINYKIIBIE U
HEBBINYKJIBIE MHOTOTPAaHHHMKH, pAa3BEPTKa MHOrorpaHHuka. Ilpusma: nN-yrosbHas
Mpu3Ma, rpaHd U OCHOBaHMs TMPU3MBI, MpsMasi U HAKIOHHAS MPU3MBI, OOKOBas U
MOJIHAs MMOBEPXHOCTh Mpu3Mebl. [lapamnenenunesn, npsAMOYTOJbHBIN NapaIeeIuIe]
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u ero cBoucTBa. [lupamuma: N-yrosibHas nmupamMuaa, TPaHd U OCHOBAHUE ITUPAMUJIBI,
OOKOBasi M TOJIHASI TTOBEPXHOCTh MUPAMUJIbI, MIPaBUIIbHASI U yCEUEHHAs MUpaMuia.
DNleMeHTbl Tpu3Mbl U nupamMunbl. [IpaBuUiIbHBIE MHOTOTPAHHUKHU: TOHSTHE
MPABWJIBHOIO MHOTOTPAHHMKA, IIPAaBWJIbHAS TMpU3Ma W IIPaBUJIbHAA IHUPAMHUJA,
MpaBUJIbHAS TPEYTOJIbHAS MUpaMu/a U MpaBUIIbHBINA TeTpadap, ky0. I[IpencraBinenue
O TIPaBWJILHBIX MHOTOTPAaHHUKAX: OKTa3JIp, JOACKa’aAp U ukocadap. CeueHus npu3Mbl
Y IUPAMU/IBI.

CuMmMeTpusi B MOPOCTPAHCTBE: CHUMMETPHUS OTHOCUTEIIBHO TOYKH, MPIMOH,
MJIOCKOCTH. DJIEMEHThl CHMMETPUU B MUPAMUIAX, MapAJUICICNUNENaX, MPaBUIbHBIX
MHOTOTPaHHUKAaX.

Brluncnenue 371€MEHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHainu, yribl. [lnomans
OOKOBOM TIOBEPXHOCTHM U TIOJIHOM TMOBEPXHOCTH MPSIMON TPU3MBI, ILJIOIIAb
OCHOBaHUM, TeopeMa 0 OOKOBOH MOBEPXHOCTH MpsIMOM Mpu3Mbl. [lnomans 60koBoOM
MMOBEPXHOCTH M TOBEPXHOCTH MPABWIBHOM THUPAMHUJIBI, TEOpPEMa O IUIOMIAJN
yceu€HHOM nupamusl. [lorstue 06 o6bEMe. OOBEM TUpaMUIbI, IPU3MBI.

[TonoOnpie Tenma B mpoctpaHcTBe. COOTHOMICHHS MEXIY IUIOMIAISIMU
MOBEPXHOCTEH, 00BbEMaMU TTOJOOHBIX TEJL.

11 KJIACC

TeJsia BpaleHust

Hunuaapruyeckas MOBEPXHOCTh, 00pa3yroliue IWIMHIPUIECKON MOBEPXHOCTH,
0Ch NMJIMHAPUYECKON ToBepxHOCTH. L{umuHap: ocHOBaHUS ¥ OOKOBasi TOBEPXHOCTb,
oOpasyroriast ¥ 0Ch, IJIOIIA b OOKOBOM M TTOJIHOW IMMOBEPXHOCTH.

Konunyeckas moOBEpXHOCTh, 0OO0Opa3yrolIHe KOHMYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKON moBepxHOCTH. KOHyC: OCHOBaHME U BEpIIMHA, 00pa3yromias u
OCh, IUJIOIIaAb OOKOBOW U TMOJHON MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yroIue 1
BBICOTA, OCHOBaHUS U OOKOBAsi MOBEPXHOCTh.

Chepa m map: ueHTp, paaumyc, AWAMETP, IUIOMIAAb TMOBEPXHOCTU ChEpHI.
Bzaumuoe pacnonoxkenne chepsl U IMIIOCKOCTH, KacaTeNbHAasl IMJIOCKOCTh K cdepe,
IJI0IA/1b ChEepHI.

N3o00paxenue Ten BpalleHus Ha MI0CKOCTU. Pa3BEépTka MMIMHAPA U KOHYCA.

KomOuHanuu Ten BpailleHHs] © MHOTOTPAHHUKOB. MHOTOrpaHHUK, ONMUCAaHHbBIN
okoJo cdepsl, chepa, BIUCAaHHAS B MHOTOTPAaHHUK, I TEJIO BPAICHUS.

ITonsitne 00 00BEMe. OCHOBHBIE CBOMCTBa 00BEMOB Teil. Teopema 00 00BEME
MPSIMOYTOJILHOTO Mapajuiesienuneaa u ciaeAcTBusa u3 He€. O0bEM HUIMHApPA, KOHYCA.
O0BEM mapa u maomaab chepsl.

[logoOuble Tena B mpocTtpaHcTBe. (COOTHONIIEHUST MEXAY IUIOMIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX TE.

Ceuenusi nuivHpa (MapauielibHO U MEPHEeHIUKYISIPHO OCH), CEUCHHsS] KOHYca
(mapayiieIbHOE OCHOBAHUIO U MPOXOASIIEe Yepe3 BEPIINHY), CEUSHUS 1Iapa.
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BeKTOphI M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mimockoctd M B mpocTpaHcTBe. CIO0KEHUE M BBIYMTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha yucio. PasioxeHue BeKTopa 0 TPEM HEKOMIUIAHAPHBIM
BekTopam. IIpaBwiio napaienenumnena. Pemenne 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBWJI JEUCTBUH ¢ BeKTOpamu. IIpsMoyrosbHas cucteMa KOOpAUHAT B IPOCTPAHCTBE.
Koopaunatel Bextopa. [IpocTeiimue 3agaun B KOOpAHATaX. Y T0JI MEXKIY BEKTOPaAMHU.
CkansgpHoe IpPOU3BEACHUE BEKTOPOB. BBIYMCIEHHE YIVIOB MEXIAY MPSAMBIMU U
IUIOCKOCTSAMU. KOOpIMHATHO-BEKTOPHBIN METO/I IIPY PELLIEHUN T'€OMETPUIECKUX 3aa.

NPEAMETHBIE PE3YJIBTATBI

K xonny o6ydenus B 10 kiacce oOyyarOmIMiCsS TOJYYHUT CJICAYIOIINE
IPEIMETHBIC PE3yJIbTaThI:

OIIepUPOBATH MOHATUSIMHU: TOUYKA, TIPSIMas, INTOCKOCTH;

NPUMCHSTh aKCHOMBI CTEPEOMETPHUH U CJCACTBUS W3 HHUX IPH PEIICHUU
TCOMETPUYCCKUX 3a/1a4;

OIEpUPOBATh MOHATUSAMHU: NAPAIICIBHOCTD M MEPICHANKYISIPHOCTD MPSMBIX U
IUIOCKOCTEH;

KJaccu(UIUPOBATh B3aMMHOE PACMOJIOKEHHWE TMPSMBIX U IJIOCKOCTEH
B IIPOCTPAHCTRBE;

OIepUPOBATH MOHITUSAMU: JIBYTPAHHBIN YTOJ, TPaHU IBYTPAHHOTO yTiia, pedpo
JBYTPaHHOTO YTIJIa, IMHEWHBIN yroJl ABYTPaHHOTO YIJia, TpajdyCcHas Mepa JIBYTpaHHOTO
yrina;

ONEepUpOBaTh TMOHATUSAMH: MHOTOTPAHHUK, BBINYKIBIA W  HEBBIMYKJIBIN
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABUIILHBIII MHOTOTPAaHHUK;

pacmo3HaBaTh OCHOBHBIE BHUABl MHOTOTPAHHUKOB (TUpaMuaa, MpHU3Ma,
MPSIMOYTOJIbHBIN TTapaJijIeNienuIe 1, Ky0);

KJaccu(UIMPOBaTh MHOTOTPAHHUKH, BHIOMpasi OCHOBAHMS VISl KIacCU(PUKAIINH
(BBIMTYKJIBIE U HEBBIMYKIIbIE MHOTOTPAHHUKH, TIPABMIIBHBIE MHOTOTPAHHUKH, TPSMBIE U
HAKJIOHHBIC TIPU3MBI, TTapAJJICIICTIUIIC/IbI);

OTIEpUPOBATH MOHATHSIMU: CEKYIIas TUIOCKOCTh, CEYCHIE MHOTOTPAaHHUKOB;

OOBSCHATH MPUHITUIIBI IIOCTPOCHUS CEUCHUMN, UCTIONIb3YSI METO/T CIIE/IOB;

CTPOUTH CEUYCHHUS MHOTOTPAHHUKOB METOJIOM CIICJIOB, BBITIOJHSATH (BHIHOCHBIE)
IJIOCKUE YEPTEKH U3 PUCYHKOB TMPOCTHIX OOBEMHBIX (GUTYP: BUJA CBEpPXY, COOKY,
CHU3Y;

pemiath 3a7a4d Ha HAXOXKIECHHWE TCOMETPUUYECKUX BEJIMYHMH MO 00pasIam WIH
aNrOpUTMaM, TIPUMCHSSI W3BECTHBIC AHAUTHYECKHE METOABl TPU PEIICHUU
CTaHJAPTHBIX MATEMAaTHYECKUX 3aJa4 Ha BBIYHCICHHUE PACCTOSHHUA MEXKIY IBYMS
TOYKaMH, OT TOYKH JI0 TIPSMOM, OT TOYKHU JI0 TIIOCKOCTH, MEKTYy CKPEIIHBAIOIITUMUCS
MPSIMBIMU;

pemaTh 3a7a4d Ha HAXOXXIECHHWE TCOMETPUYCCKUX BEIMYMUH MO oOpasiaMm WiIn
aNrOpUTMaM, TIPUMEHSISI W3BECTHBIC AHAIMTUYECKHE METOJBI MPH PEIICHUN
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CTaHJAPTHBIX  MaTeMaTHYEeCKUX  3aJa4 Ha  BBIYKMCIEHHUE  YIJIOB  MEXIY
CKPEIIMBAIOUIUMUCA MPSAMBIMU, MEXAY IPSIMOM U IIIOCKOCTBIO, MEKY IJIOCKOCTSIMH,
JIBYTPaHHBIX YIJIOB;

BBIUHUCIATh OOBEMBI W IUIOIIAJM MOBEPXHOCTEH MHOTOTPaHHUKOB (Mpu3Ma,
nupamMua) ¢ MpUMEHEHUEM (POpMyJl, BBIUUCIATH COOTHOIICHUS MEXAY IIOAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOAOOHBIX MHOTOIPAHHUKOB;

ONEepUPOBATH MOHATUSIMU: CAMMETPUS B IPOCTPAHCTBE, UEHTP, OCh U MJIOCKOCTh
CUMMETPHH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUH (PUTYPHI;

U3BJIEKaTh,  MPeoOpPa3OBHIBATH u UHTEPIPETUPOBaTh  HUHGOPMAIIHIO
O MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypaxX, NMPE/ICTABICHHYIO Ha YepTexkax U
PUCYHKaXx;

OPUMEHSTh T€OMETpUUeCKre (PakThl JJIS PelIeHUs CTEPEOMETPUYECKUX 3ajad,
NPEIOaraliX HECKOJIbKO IIaroB PEIICHUs, €ClIM YCJIOBHs MPUMEHEHUs 3aJaHbl
B SIBHOU (opme;

OpPUMEHSITh  MPOCTEHIIME  MPOrpaMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH PELICHUU CTEPEOMETPUUECKUX 3a/1a4;

IPUBOAMUTH MPUMEPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U JKU3HHU,
pacro3HaBaTh MPOSIBIEHUE 3aKOHOB FEOMETPUH B UCKYCCTBE;

IOPUMEHATh IOJIyYEHHbIE 3HAaHUS Ha MPAKTUKE: aHAJIW3UPOBATh peasibHbIE
CUTyalluM M TPUMEHATh HM3yUEHHBIE TMOHATHS B INPOLECCE IOUCKA pPELIECHUs
MaTeMaTUYeCKU CPOPMYIUPOBAHHOM MPOOIEMBI, MOJEIUPOBATH PEATIbHBIE CUTYALIUH
Ha S3bIKE T€OMETPUHU, HCCIIEOBaTh IOCTPOEHHBIE MOJEIU C HCIHOJIb30BAaHUEM
reOMETpUYECKUX MOHATUH M TEOpeM, ammapaTa aiareOpbl, pelaTh HMPaKTHYECKUe
3aJ1a4uM, CBA3aHHbIE C HAXOXKICHUEM F€OMETPUUECKUX BEJIINYHUH.

K xoniy o0yuenus B 11 kiiacce 00y4aroniuiicss HAy4YnuTCs:

ONEpUPOBATH MOHATUSAMU: IWIMHAPUYECKAs] IOBEPXHOCTh, OO0Opa3ymoline
MAIMHAPUIECKON TOBEPXHOCTH, IWIMHAP, KOHMYECKass MOBEPXHOCTh, 00pa3yromue
KOHUYECKON TTOBEPXHOCTH, KOHYC, c(pepruueckasi TOBEpXHOCTD;

pacrno3HaBaTh Teja BpalieHus (MIWIUHIP, KOHYC, cdepa U map);

OOBSCHATH CIIOCOOBI TIOJTYICHUS TEIT BPAIICHHUS;

KJIacCU(DUIMPOBATH B3aMMHOE PACTIOIOKEHUE C(Pephl U IITOCKOCTH;

ONEepHUPOBATH MOHATUSIMU: IAPOBOM CETMEHT, OCHOBAHUE CErMEHTA, BhICOTA
CEerMEHTa, IapOBOM CJI0M, OCHOBAHME IIAPOBOTO CJIOSA, BHICOTA IIAPOBOIO CJOS,
IapOBOM CEKTOP;

BBIYUCIISITh 00BEMBI U TUIOMIAU TOBEPXHOCTEMN TE BpALIEHUSI, TEOMETPUUECKUX
T€J C IpUMEeHeHneM (popmyi,

ONEepUPOBATH MOHATUSIMU: MHOTOI'PAHHUK, BIHCAHHBIA B cepy M ONHUCAHHBIM
okoJ10 cepsl, chepa, BOUCAHHAS] B MHOTOIPAaHHUK WIH TEJIO BpallleHNUS,

BBIYUCIISITh COOTHOILICHUSI MEXAY IUIOIIAIIMHU MOBEPXHOCTEH U 0OBEMaMHU
MMOJOOHBIX TEI;
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n300pakaTh wu3ydaeMble GUTYPHl OT PYKH W C TPUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMCHTOB;

BBHITIONTHATH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Bu CBEpXy, COOKY, CHU3Y, CTPOUTH CEUEHUS TN BPAICHUS;

U3BJICKaTh,  WHTEPIPETUPOBATH U npeoOpa3oBeiBaTh  WHGOPMAIIHIO
0 TIPOCTPAHCTBEHHBIX T€OMETPUUYCCKUX (PUTYpaX, NMPEICTABICHHYIO Ha YepTekKaxX U
PUCYHKaX;

OTIEpUPOBATH MIOHATHEM BEKTOP B TIPOCTPAHCTRE;

BBITIOJTHSATH JICUCTBHSI CIIO’KEHUST BEKTOPOB, BEIYMTAHHUS BEKTOPOB U YMHOKCHUS
BEKTOpa Ha YUCII0, OOBSICHATh, KAKMMH CBOWCTBAMH OHU 00JIaJIal0T;

NPUMEHSTH TIPABHIIO MapajlieIeuIea;

OIepUPOBATh TIOHATHSMU: JCKAPTOBBI KOOPJAMHATHI B TPOCTPAHCTBE, BEKTOD,
MOJYyJIb BEKTOpa, PaBCHCTBO BEKTOPOB, KOOPAWHATBHI BEKTOpa, YroJl MEXKIy
BEKTOpPaMH, CKaJsipHOE MPOM3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIC W KOMILIAaHAPHBIC
BEKTOPBI;

HaXOAUTh CYMMY BEKTOPOB W IPOM3BEJCHUE BEKTOpa Ha YHCIIO, YIOJl MEXIY
BEKTOpPaMH, CKaJIIpHOEC TPOM3BEACHUE, pPaCKIaJblBaTh BEKTOP IO  JIBYM
HEKOJUTHHEAPHBIM BEKTOPaM;

3aJ1aBaTh IIOCKOCTh YPaBHEHNEM B JICKAPTOBOW CHCTEME KOOPIMHAT;

NPUMEHSATh TeOMEeTpUYecKre (DaKTHI JIS PEIICHHUS CTEPEOMETPUYECKHUX 3aiad,
MPENOoNIaraoIuX HECKOJBKO IAroB PEICHHS, €CIIM YCIOBUS MPUMEHEHHS 3aaHbl
B SIBHOU (popme;

pelaTh TPOCTEHIINE TeOMETPHUYSCKHE 3a/Jadyd Ha TPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/IA;

pelaTh 3a7a91 Ha JI0Ka3aTeIhCTBO MATEMAaTHYCCKUX OTHOIICHUI U HAXOXKICHUE
TCOMETPUYCCKUX BEIMYMH 1O oOpasliaM WM alTOpPUTMaM, MPUMEHsS H3BECTHBIC
METO/IbI TIPH PEIICHUH CTaHIAPTHBIX MAaTEMAaTUYECKUX 3a]1aY;

MPUMEHSATh  MPOCTEUIME  TMPOrpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUIECCKUX 3a/1aY;

MPUBOJIUTH MIPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KHU3HHU,
pacrno3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

MPUMEHSTh TIONyYCHHBIE 3HAHUS Ha TMPAKTUKE: aHaIW3UPOBATH pPEATbHBIE
CUTyallul W TIPUMCHITh W3Y4YCHHBIC TOHATHS B TIPOIECCE TIOWCKA PEIICHUS
MaTeMaTU4ecKu c(hopMyIHpoBaHHON TPOOIEMBI, MOJACIUPOBATH PEATLHBIC CUTYAIIUH
Ha S3bIKE TEOMETPUH, WCCIIE0OBAaTh IMOCTPOSCHHBIE MOJEINA C HCIOJb30BAaHUEM
TCOMETPUYECCKUX TOHSATUHA M TEOpeM, ammapaTra anreOpbl, pemaTth MPaKTHYCCKUE
3aJ1auu, CBSA3aHHBIC C HAXOXKICHUEM T€OMETPUICCKUX BEIIMYMH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue paznena  |[KonnuectBo OcHOBHOE coziepKaHUe OCHOBHbIE BU/IbI JICSITEIIBHOCTH
(Temnl) Kypca 4acoB oOy4Jaromuxcs
BBeseHue B crepeoMeTpuio 10 OCHOBHbBIE MTOHATHS CTEPEOMETPHU: AKTYaau3upoBaTh (HaKThl U METOJIbI

TOYKa, MpsMasi, INIOCKOCTh,
npoctpaHcTBo. [IpaBuiia uzo0paxeHus
Ha PUCYHKaX: U300pakKCHHSI
TUTOCKOCTEH, MapajuIeIbHBIX TTPSIMBIX
(OTpe3KOB), CepeIMHbI OTPE3Ka.
[onsiTusi: mepecexarouecs
IUIOCKOCTH, TIepeceKaroniuecs npsamas
U TUIOCKOCTb.

3HAKOMCTBO C MHOTOTPaHHUKAMH,
U300pakeHHe MHOTOTPAHHUKOB

Ha PUCYHKAaX, HA TIPOEKIIMOHHBIX
yeprexax. HaganbHble cBeleHUS

0 KyOe 1 mupaMuie, X pa3BéPTKU

u Mojienu. CedeHns MHOTOTPaHHUKOB.
[TonsiTHe 00 aKCHOMAaTUYECKOM
MIOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI
CTEPEOMETPHH U CJICIICTBUS U3 HUX

TUTAHUMETPUH, PEICBAaHTHBIC TEME.
IMosy4aTh npeacTaBiICHUS

O MPOCTPAHCTBEHHBIX (PHUTypax,
pa30upaTh MPOCTECHIIIE TIPABUIIA
n300paxeHus 3TuX GUryp.
H300pakaTh NpsMyIo U IMIOCKOCTh
Ha PUCYHKE.

Pacno3znaBaTh MHOTOTpaHHUKH,
nupamMuay, Kyo, Ha3pIBaTh UX
DIIEMEHTHI.

JeJaTh pUCYHOK Ky0a, MUpaMHIbI,
HAXOJUTh OIMIUOKHA B HEBEPHBIX
HN300paKeHUSX.

3HAKOMUTLCS C CCUCHUSIMU,

C METOJIOM CJIEJIOB; UCITOJIH30BATh
JUTSI TIOCTPOCHHUSI CEUCHUS METO/
CJIEJTOB, KPATKO 3aMICHIBATH IIATH
MOCTPOCHUS CEUCHHUSI.
Pacno3naBaTh BUJl CEUCHUS
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Y OTHOILICHHH, B KOTOPBIX CEYCHUE
nenuT pedpa Kyba, HaXOAUTh IO b
CEUCHHSI.

Hcnons3oBaTh nogodue npu
pELIeHUH 3a/1a4 Ha MOCTPOCHUE
CECUCHUU.

3HAKOMHUTBCS C AKCMOMATUYECKUM
MOCTPOEHUEM CTEPEOMETPHH,

C aKCMOMaMH CTEPEOMETPUU

U CJICJCTBUSMU U3 HUX.
NismrocTpupoBaTh aKCUOMBI
PUCYHKAMH U [IPUMEpPAMHU

U3 OKpYyXkaroleid 00CTaHOBKH

[IpsiMbl€ U TUIOCKOCTH

B IIPOCTPAHCTBE.
[TapamienbHOCTh PAMBIX
U IJTIOCKOCTEN

12

B3anMHOE pacnonoxeHue npsiMbIx
B [IPOCTPAHCTBE: EPECEKAOIIUECS,
napajieNIbHbIE U CKPEIIUBAIOIINECS
psIMbIE.

[TapannenbHOCTh NPSAMBIX

Y IJIOCKOCTEMN B IIPOCTPAHCTBE:
NapaJuyieIbHbIE IPSIMBbIE

B IPOCTPAHCTBE; NAPaIIEIbHOCTD
TPEX MPSAMBIX; NapPaLIEIIbHOCTD
MPSIMOU U TTIOCKOCTH. Y TJIBI

C COHAIIPABJIEHHBIMHA CTOPOHAMU; YTOJI
MEXKy IPSIMBIMU B IPOCTPAHCTBE.

AKTYaJIu3upoBaTh (PAKTHI U METOIbI
TUTAHUMETPUH, PEICBAaHTHBIC TEME,
MIPOBOUTH aHAIOTHH.

IlepeuncasiTb BO3MOXKHBIE CTIOCOOBI
PACIIOJIOKEHHUSI ABYX MPSAMbBIX

B [IPOCTPAHCTBE, UILTFOCTPUPOBATH UX
Ha [pUMepax.

/laBaThb onpejae/ieHne
CKPELIMBAIOIIUXCS TPSIMBIX,
bopmMyIUpoOBaTh MPU3HAK
CKPELIMBAIOIIUXCS MPSMBIX

U TIPUMEHSITH €0 MIPU PEIICHUN
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[TapannenbHOCTh MIIOCKOCTEN:
napasieiabHbIe IIIOCKOCTH; CBOMCTBA
NapaieIbHbIX TIOCKOCTEM.
[Ipocreiimne NpoCcTpaHCTBEHHbBIE
burypbl Ha TNIOCKOCTH: TETPAdIP, KYO,
napajuieIeuIe1; NOCTPOEHNE
CEUCHUN

3a/1a4.
Pacno3naBaTh npu3My, Ha3bIBaTh €€
DIIEMEHTHI.

CTpoutb ceyeHus npru3Mbl

Ha TOTOBBIX YEpPTEkKAX.

IlepeuncasiTb BO3MOXKHBIE CITOCOObI
B3aMMHOI'0 PACIIOJIOKEHUS MPSIMOU
Y TIJIOCKOCTH B IMTPOCTPAHCTBE,
MIPUBOAUTH COOTBETCTBYIOIIUE
MIPUMEPBI U3 PEATBHOMN )KU3HH.
JlaBaThb onpeneseHue
NapauieIbHOCTH IPSIMOI

Y TJIOCKOCTH.

DopMyJIMPOBATH MPU3HAK
MAPAUIETBHOCTH IPAMOU

U TJIOCKOCTH, YTBEPKACHUE O MPSAMOU
MEPECECUCHUS IBYX IIJIOCKOCTEM,
IIPOXOAAIIMX Yepe3 apajuleIIbHbIE
IIPSIMBIE.

PemaTe npaktuueckue 3agadu

Ha IOCTPOCHUE CEUYCHU I
MHOTOI'PaHHHUKA.

OO0BbACHATH CclTy4an B3aUMHOTO
PACIIOJIOKEHHUS TTIOCKOCTEN.

JlaBaTh onpeaesieHre napaaieIbHbIX
IJIOCKOCTEM; MPUBOAUTH MPUMEPHI
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U3 pEeAIbHOM JKU3HU U OKPYIKAroLen
00CTaHOBKH, UJUTFOCTPUPYIOIIHE
MApAIIETBHOCTD TIOCKOCTEM.
HUcnonb3oBaTh npr3HaK
NapajuIeIbHOCTH JIBYX IIJIOCKOCTEN,
CBOMCTBA MapajuIeIbHBIX MNIOCKOCTEN
IIPU PEIIEHUH 33/1a4 Ha IOCTPOCHUE.
OO0BACHATH, YTO HA3BIBACTCA
napajyieIbHbIM MPOCKTUPOBAHUEM

Y KaK BBINOJIHSIETCA MPOCKTUPOBAHUE
¢buryp Ha MmI0CKOCTb.

N300paxaTh B napajuieibHON
IIPOEKIIUU Pa3INYHbIE
reoMeTpuiecKue QUrypsl.
MopeaupoBaTh peajbHbIC CUTYallUU
Ha SI3bIKE T€OMETPUHU, UCCIEN0BATH
IIOCTPOEHHBIE MOJAEIHU

C HCIIOJIb30BAHUEM T'€OMETPUUYECKUX
MTOHATUM.

HUcnonb3oBaTh Npu pelIeHNN 3a1a4
Ha IOCTPOCHUE CEUYCHUM MTOHATHE
MapajyIeIbHOCTH, TPU3HAKHU

Y CBOMCTBA MAPAJIIEIbHBIX MTPSMBIX
Ha IUIOCKOCTHU

37



[ lepneHANKYJIAPHOCTD NPSAMBIX
1 TJIOCKOCTEM

12

[TepnieBAUKYIAPHOCTD NPAMON

Y IJIOCKOCTH: IIEPIIEHAUKYIISPHBIE
IIPSIMBIE B IIPOCTPAHCTBE, NPAMBIE
IapajuleabHbIe U NIEPIICHAUKYIISIPHbIE
K IUIOCKOCTH, IIPU3HAK
NEPIICHAUKYIIAPHOCTH IPAMOU

Y IJIOCKOCTH, TEOpPEMA O MPSAMOMN
NIEPIICHAUKYIISIPHON TUIOCKOCTH
[TeprieHAUKYIISIp U HAKIIOHHBIE:
pacCTOSHUE OT TOYKH JO INIOCKOCTH,
pPacCTOSHUE OT MPSIMOM 10 TUIOCKOCTH

AKTYaau3upoBaThb (HaKThl U METOJIbI
IJIAHUMETPHUH, PEIICBAHTHBIE TEME,
MPOBOJUTH aHAJIOTHUHU.

OO0BSCHATD, KAKON yroj Ha3bIBAETCS
YTJIOM MEXKIY NEPECEKAOITUMUCS
MPSMBIMH, CKPEITMBAIOIINMUCS
MPSIMBIMU B IPOCTPAHCTBE.

JaBaTb onpeneaeHue
MEePIECHAUKYIAPHBIX MPIMBIX

Y IIPSIMOU, TTEPIIEHAUKYJIIPHOU

K IUIOCKOCTH.

Haxoauthb yriiel MexIy
CKPEIIMBAIOIIUMUCS MIPSIMBIMU B Ky0Oe
U IMpaMu/Ie.

IIpuBoAUTH IPUMeEPBI U3 PEATBHON
’KU3HU U OKpYyKaromieil 00CTaHOBKH,
WUTIOCTPUPYIOIINE
NEPHEHIUKYISIPHOCTD MPSIMBIX

B IPOCTPAHCTBE

Y IEPIICHAUKYJISIPHOCTD IPSIMOU

K IUIOCKOCTH.

DopMyIHPOBATH IPU3HAK
MEPIEHANKYIAPHOCTH TPSAMOMN

Y TJIOCKOCTH, IIPUMEHSTH €TI0 Ha
MPaKTUKE: OOBSICHATD
NEepPHEHIUKYIIPHOCTh pedpa Ky0a

Y JMaroHalld €ro TPaHu, KOTopas €ro
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HE COAEPKUT, HAXOAUTH JUIMHY
JMaroHajgu Ky0a. BeruuciaTs BEICOTY
IIPABUWIBHON TPEYTOJIbHOU

Y [IPABUJIBHOM YETBIPEXYTOJIBHOM
MpaMuU/I 1o JyIuHaM peodep.

Pemathb 3a/1a4n Ha BBIYNCIICHHUS,
CBSI3aHHBIE C MTEPIIEHINKYIIPHOCTHIO
IIPSIMOM U INIOCKOCTH,

C MCTIOJIb30BAaHUEM MPU PEUIEHUN
IUTAHUMETPUYECKHUX (HaKTOB

Y METOJOB.

OO0DBACHATH, YTO HA3BIBAIOT
NEPIICHIUKYIISIPOM 1 HAKJIIOHHOW

U3 TOYKH K IJIOCKOCTH; IPOEKIINEN
HAKJIOHHOM Ha MIIOCKOCTh. OOBACHSATS,
YTO HA3bIBAETCS PACCTOSIHUEM

OT TOYKH A0 TUNIOCKOCTH; MEXKIY
napauIeIbHBIMU IJIOCKOCTSIMU; MEXITY
MPSIMOM U NTapaJuIeIbHOM €1
IUIOCKOCTBIO; MEKIY
CKPEILIMBAIOIIUMHUCS IIPSIMBIMH.
Haxoauthb 3TH paccTosiHUSA B POCTHIX
Cllydasix B Ky0e, nupamuse, npusMe.
MoaeaupoBathb peanbHble CUTYallUH
Ha SA3BIKE T€OMETPUH, UCCIEA0BATh
IIOCTPOCHHBIE MOJIEIIN

C UCTIOJIb30BAHUEM I'€OMETPUYECKUX
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MOHSATHH.

HNcnoab30BaTh Npyu pELICHUY 3a1a4
Ha IIOCTPOCHUE CEUEHUU TEOPEMY
[Tudaropa, cBoiicTBa MPSIMOYTOJIBHBIX
TPEYTrOJbHUKOB

Y TIIbI MEKTy IPSIMBIMU U
MJI0CKOCTSIMH

10

VYTibl B IPOCTPAHCTBE: YIOJI MEXIY
PSAIMOM M IJIOCKOCTBIO; IBYTPAHHBIM
yIOJl, JUHEUHBIN yTOJI IBYTPAHHOTO
yria.

[TeprieHAUKYJISIPHOCTD INIOCKOCTEN:
MPU3HAK NEPHEHAUKYIIPHOCTH IBYX
Iockocrent. Teopema o TpEX
NEPIEHIUKYIIApax

AKTYaau3upoBaTh (HaKThl U METOJIbI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
MIPOBOJINTH aHAJIOTHH.

JlaBaTh onpejaesieHue yria Mexay
IIPSIMOU U TIIIOCKOCTBIO,
bopMyIHpOBaTh TEOPEMY O TPEX
NEePHeHAUKYJIsIpax 1 0OpaTHYIO K HEH.
HaxomuThb yroi Mexay npsMmou

Y IJIOCKOCTBIO B MHOTOTPaHHUKE,
pacCTOAHUE OT TOYKH A0 MPSAMOM

HAa IUIOCKOCTH, UCIIOJIb3Ysl TEOPEMY

0 Tpéx nepneHaukysipax. [Iposoaute
Ha YEpTE)KE NEPIEHIUKYIISAP: U3 TOUKH
Ha MPpAMYI0; U3 TOYKHU Ha IJIOCKOCT.
JlaBaTh ornpeiesieHue AByrpaHHOIro
yIia U ero 351eMeHToB. OOBICHSITH
PABEHCTBO BCEX JIMHEUHBIX YIJI0B
JIBYTPAHHOTO yTJIA.

HaxoauTh Ha yepTeKe ABYIPAHHBIN
yToJ npu pedpe nupaMu/ibl, MPU3MBI,
napajuieJaenunea.
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JlaBaTh onpejae/ieHue yriia MEXIy
MJIOCKOCTSIMH.

JaBaTb onpeaeeHue

U (popMyIMpPOBATH NPU3HAK
B3aUMHO NEPNEHAUKYIIAPHBIX
TTIOCKOCTEM.

HaxoauTh yriibl MEXy IIIOCKOCTSIMU
B Ky0Oe U nmupamue.

HNcnonb30BaTh NpU pelICHUN 3a7a4
OCHOBHBIE€ TEOPEMBI U METOIbI
MIJIAHUMETPHUH.

MopneaupoBaTh peajibHbIE CUTYaluU
Ha SI3bIKE TEOMETPUHU, UCCIAEA0BATH
IIOCTPOEHHBIE MOJEIHU

C UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX
TTOHSITUI.

HUcnonb3oBaTh NpH pelICHNN 3a1a4
HA IOCTPOCHUE CECUEHUM
COOTHOILIEHUS B IPSMOYTOJIbHOM
TPEYTrOJIbHUKE

MHOrorpaHHUKU

11

[IoHsATHE MHOTOTpaHHUKA,

OCHOBHBI€ 3JIEMEHTHl MHOTOTPDAaHHUKA,
BBIITYKJIbIE U HEBBITYKJIbIE
MHOTOTPaHHUKHU; pa3BEPTKA
MHOTOT'PAHHUKA.

[Ipu3ma: N-yronpHast npu3ma; rpaHu

AKTYaJIu3upoBaTh (PaKThl U METOIBI
IJIAHUMETPUH, PEIICBAHTHBIEC TEME,
MPOBOJAUTH AHAJIOTHH.

/laBaTh onpeaesieHue
napajuieenunea, pacino3HaBaTh €ro
BHJIbI U U3y4YaTh CBOWCTBA.

41



Y OCHOBaHUS MPU3MBL; MIpsiMas

Y HaKJIOHHAs PU3MBbIL; OOKOBast

Y TIOJIHASl TIOBEPXHOCTH PU3MBI.
[Tapamnenenunesn, TpAMOYIOJIbHBIN
napaJijiesIeuIe]l U €ro CBOMCTBa.
[Mupamupaa: n-yronbHas nupamuja,
IpaHU U OCHOBAHHE MUPAMU/IBI;
OOKOBasl U MOJIHAs TOBEPXHOCTh
NUPaMU/Ibl; IPABUIIbHAS U yCEUEHHAS
nupamuaa.

DNeMEeHTHI MPU3MbI U TUPAMUJIBI.
[IpaBuIbHBIE MHOTOTPAaHHUKH:
MOHSITHE MPABUIBHOTO
MHOTOT'paHHUKA; MPaBUIIbHAS pU3Ma
U TIpaBWJIbHAS NTMpaMuUa; MpaBUIbHAS
TpeyroJjibHas MUpPaMUIa

U TIPaBUJIBHBIN TETPAdIP; KYO.
[IpencraBienue o MpaBUIbHBIX
MHOTOI'PaHHUKAX: OKTa’Ap, AOAEKAIP
¥ MKOCa’Ip.

CummMmeTpusi B IPOCTPAHCTBE:
CUMMETPHS] OTHOCUTEJIBHO TOYKH,
IPSIMOM, IMJIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B TUPAMUIAX,
napajuiesIenuIe1ax, NpaBUIbHbIX
MHOTOI'PaHHUKAX.

JlaBaTh onpeiesICHNE MUPAMUIBL,
Pacmo3HaBaTh BUbl MUPAMUT,
(hopmysmpoBaTh cBOMCTBa pEdED,
I'PaHel U BBICOTHI IPABUIIBHOMN
MAPaMU/JIBI.

HaxoauTthb muiomaap moixHou

1 OOKOBOM MOBEPXHOCTH MUPAMU/IBI.

JlaBaTh onpeaeieHne yCeUEHHOU
MAPaMUIbl, HA3BIBATH €€ SJIEMEHTHI.
DopMyIHPOBATH TEOPEMY

O IJIOIIA I OOKOBOW MOBEPXHOCTH
MPAaBUJIIBHON YCEUEHHOU MUPAMUIBI.
Pemathb 3a1aun Ha BBIYHCIICHHE,
CBA3aHHBIE C MUPAMUJIAMH, & TAKKE
3a/1a4d HA IOCTPOCHUE CEUECHUM.
JlaBaTh onpenesgeHue MpU3MBbI,
PACO3HABATH BUJIbI IPU3M,
H300pakaTh MPU3MbI HA YEPTEKE.
Haxoauth muiomaaps NOJIHON WIH
OOKOBOI MOBEPXHOCTH HPHU3MBI.
N3yuath cooTHOLIEHUS Diiniepa
JU1sl uKciia peédep, rpaHel U BepUInH
MHOTOI'PaHHHUKA.

N3yuyaTh BUJIbI TPaBUIBHBIX
MHOTOI'PAHHUKOB, UX HA3BaHUS

Y KOJIMYECTBO IPaHEM.
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Brruncnenue 351eMeHTOB
MHOTOTPAaHHUKOB: pEOpPa, JUaroHan,
yribl. [Inomane 60K0BOM MOBEPXHOCTH
Y IIOJIHOM ITIOBEPXHOCTH IIPSAMOMN
NPU3MBI, TUIOIIA b OCHOBaHU, TEOpEMA
0 OOKOBOI MOBEPXHOCTU MPSAMOI
npusMsl. [Inomans 60koBoM
MOBEPXHOCTHU U IOBEPXHOCTH
IIPaBUJIbHOM MUPAMHU/IBI, TEOpPEMA

0 oA OOKOBOM MOBEPXHOCTH
YCEYEHHOU MUPAMUIBI

N3yyarb cuMMETPUIO
MHOTOTPAHHUKOB.

OOBSCHATH, KAKHE TOYKH
HA3bIBAIOTCS CHMMETPUYHBIMU
OTHOCHUTEJIBHO TAaHHOW TOYKH, IPAMOM
WU IJIOCKOCTH, YTO HA3LIBAIOT
LEHTPOM, OChIO WU INIOCKOCTBHIO
CUMMETpUU (PUTYPHI.

IIpuBoaAUTH IPUMeEPHI
CUMMETPUYHBIX (PUTYP B apXUTEKTYPE,
TEXHUKE, IPUPOJE.

MopeaupoBaTh peajibHbIE CUTYyallUU
Ha SI3bIKE TEOMETPHUH, UCCIICIOBATH
MMOCTPOECHHBIE MOJEIH

C UCIIOJIb30BAHUEM T'€OMETPUYECKUX
MOHSATHH, UCIOJIB30BaTh I101001e
MHOTOTPaHHUKOB

OO6BEMBI MHOTOTPAHHUKOB

[Torsgatre 00 00bEMe. O0OBEM
UPAMUJIBI, TTPH3MBI

AKTYaJIu3upoBaTh (PaKThl U METOIBI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME.
OO0BACHATD, KaK U3MEPSIOTCA
00BEMBI TEJ, MPOBOS AHATIOTHIO

C U3MEPEHUEM IIOMIAJECH
MHOTOYTOJIbHUKOB. DOpPMYJIMpPOBATH
OCHOBHBIE CBOMCTBa 00BEMOB.
N3yyarTh, BHIBOAUTH GOPMY.JIbI
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00BEMa MPSAMOYTOJILHOTO
napajuiesenunea, Npu3Msl

Y IIUPAMHU/JIBI.

Boruncasitb 00bEM IPU3MBI

Y IIMPAMHUJIBI TIO UX 3JIEMEHTAM.
IIpuMeHATH 00BEM ISl perieHus
CTEPEOMETPUUECKUX 3a1a4 U

JUISL HAXOXKJECHUS TEOMETPUYECKUX
BEJINYMH.

MopneaupoBaTh peajibHblE CUTyaluU
HAa SI3bIKE T€OMETPUHU, UCCIAEA0BATH
IIOCTPOECHHBIE MOJIEIIN

C UCIIOJIb30BAaHUEM F€OMETPUYECKUX
IIOHATUN

[loBTOpEHME: CeUeHUH,
PACCTOSIHUS U YIJIbI

[TocTpoeHue ceuenni

B MHOT'OTPaHHUKE.

Brruuciienue paccTostHuin: MEXIy
JIBYMsI TOYKAMH, OT TOUKH JI0 MPSIMOH,
OT TOYKH JI0 IJIOCKOCTH; MEXAY
CKPEIIMBAIOIIUMUCS PSIMBIMH.
Brruncnenune yrioB: Mexay
CKPEIIMBAOIIUMUCS TPSIMBIMH,
MEXKY MPSAMOM U INIOCKOCTBHIO,
JBYTPaHHBIX YTJIOB, YTJIOB MEXIY
IJIOCKOCTSIMH

CTpouTh ceueHne MHOTOTPaHHUKA
METOJIOM CJIE/IOB.

JlaBaTh onpejesieHue PacCTOSTHUS
MeXay purypamu.

Haxomauthb paccTosiHue Mex1y
napaieIbHbIMU MJIOCKOCTSAMH,
MEKy MJIOCKOCThIO M TapajlieIbHON
e’ MpAMOM, MEXKIY
CKPELIMBAIOIIUMHUCS MPSMBIMHU.
CTpouts JIUHEHHBIN yroa
JIBYTPAHHOTO yTjia Ha YepTekKe
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MHOTOI'PaHHHUKA U HAXOAUTH €TO
BCIIMYHHY.

Haxmme YTJIbI MCXKAY INIOCKOCTSAMUA
B MHOI'OrpaHHHUKax

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68
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11 KJIACC

HaumenoBanue paznena  |[KonnuectBo OCHOBHOE coziep>KaHne OcHOBHBIE BUJIBI AEATENBHOCTH
(Temnl) Kypca 4acoB oOy4Jaromuxcs
Tena BpameHus 12 Cdepa u map: ueHtp, paauyc, AKTYyaJIu3upoBaTh (PaKThl U METOIbI

JMaMEeTp; IJIOIIab TOBEPXHOCTU
cdepsl. B3auMHoe pacnonoxenue
cdepsl U MII0CKOCTH; KacaTellbHas

IUIOCKOCTB K cepe; rioanb chepsol.

Nzo0paxenue chepsl, mapa
Ha TUTOCKOCTH.
Ceuenus mapa

IUTAHUMETPUH, PEJIEBAaHTHBIE TEME,
NPOBOIANTH AHAJIOTUH.

JlaBaTh onpeaeaenus chepsl U 11apa,
UX LIEHTpa, paanuyca, TuaMeTpa.
Onpepenstb chepy Kak purypy
BpAllICHUs OKPYKHOCTH.
HccaenoBaTh B3aMHOE
pacnosyiokeHue chepbl U MIOCKOCTH,
IBYX chep, WITICTPUPOBATH TO

Ha YEpTEkKaxX U PUCYHKAX.
D®opmMyJIMPOBATH ONPEICIICHHUE
KacaTeIbHOM ITOCKOCTH K cdepe,
CBOMCTBO M MIPU3HAK KACATEIbHOMN
IUIOCKOCTH.

3HAKOMUTBCS C T€0JE3UYECKUMHU
JUHUSIMH Ha cepe
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[unuaapuyeckas MOBEPXHOCTS,
o0OpazyroIue MUINHIPUIECKON
MIOBEPXHOCTH, OCh IHJIUHAPUICCKON
noBepxHOCTH. L{unuHIp: oCHOBaHUs
1 OOKOBasi TOBEPXHOCTb,
o0pa3yrolmas U 0Ch; IJIOMAIb
OOKOBOIi U TIOTHON TTOBEPXHOCTH.
N3o6paxkenne nuianHapa

Ha IIJIOCKOCTH. PaSBépTKa HUJInHApAa.

Ceuenus unnmHapa (TUIOCKOCTHIO,
MApAVICTIBHON WU
HNEePIEHANKYIIPHON OCH LIMIINHAPA)

OO0BSICHSATH, YTO HA3BIBAIOT
UWJIAHAPOM, Ha3bIBATh €r0 JIEMEHTHI.
N3yyaTh, 00bSICHATH, KaK OJTYyYHUTh
UAJIAHAP MYTEM BpaILlCHUS
MPSMOYTOJIbHUKA.

BbIBOAMTH, HCTIOJIB30BATH (DOPMYIIBI
JUTSL BLIYMCIJIEHHS TUIOIIA I OOKOBOM
MOBEPXHOCTH LUIUHJPA.

N3yuaTs, pacno3HaBaThb pa3BepPTKy
HAJIAHPA.

N300paxkaTh HUIMHIP U €0 CEYEHUS
IJIOCKOCTBIO, MPOXOAIIEH Yepe3 ero
OCh, MapAJIJIEILHON WIH
MEePIEHAUKYIISIPHOMN OCH.

HaxoauTh 1uiomagy 3TUX CEYEHU.
MopeaupoBaTh peajbHbIE CUTYyalluU
Ha SI3bIKE TEOMETPUHU, UCCIE0BATH
MOCTPOEHHBIE MOJEITU

C UCIIOJIb30BAHUEM F€OMETPHUUECCKUX
TMOHSTHM

Konunueckas moBepxXHOCTS,
00pa3yronme KOHMYECKOoM
MOBEPXHOCTH, OCh U BEPIINHA
KOHUYECKOW MOBEPXHOCTH.
Konyc: ocHoBaHue u BepinHa,
0o0pa3ytolas u 0Ch; IIOMAb

OO0BbACHATDH, KAKOE TEJIO HA3bIBAIOT
KPYTOBBIM KOHYCOM, HAa3bIBATh €r0
DJIEMEHTBHI.

N3yuath, 00bACHATD, KaK MOJTYYUTh
KOHYC IIyTEM BpalleHUs
MPSIMOYTOJIbHOT'O TPEYT OJIbHUKA.

47



OOKOBOH U MOJTHON MOBEPXHOCTH.
VYceu€Hnslii KOHYC: 0Opa3yrolue
¥ BBICOTA; OCHOBAaHUA U OOKOBas
TIOBEPXHOCT.

H306pa}K€HI/I€ KOHYCa Ha IINIOCKOCTH.

Pa3Béprka koHnyca.

Ceuenus koHyca (II0CKOCTHIO,
[1apaJljIeIbHOU OCHOBAHHUIO,

Y TUIOCKOCTBI0, TPOXOISIIIEH
4yepe3 BEPLINHY)

HN300paxkaTh KOHYC U €T0 CEUCHUS
TIOCKOCTBIO, IPOXOISIIIEN YePE3 OCh,
Y IUIOCKOCTBIO, NEPIEHAUKYIIAPHON
K OCH.

N3yuars, pacno3zHaBaTh pa3BEPTKY
KOHYCa.

BbIBOAMTH, HCHIOJIB30BATH (DOPMYIIBI
JUUISl BBIYUCJICHUS TITOIIau OOKOBOM
MMOBEPXHOCTH KOHYCA.

HaxoauThb 11011121 CEUYCHUM,
MPOXOJAIINX YEPE3 BEPIIMHY KOHYCA
WJIY TIEPIIEHAUKYJISIPHBIX €r0 OCH.
OO0BACHATH, KAKOE TEJIO HA3bIBACTCS
YCEUYEHHBIM KOHYCOM.

N3yuath, 00bSICHATH, KaK €r0
IIOJIYYUTh ITYTEM BpaILCHUS
MPSMOYTOJILHOW TPaIeyu.
BoiBoAUTH, NpUMEHATH QPOpMYITY
JUTSI BBIYUCIICHUS TUIOMAIN OOKOBOM
IIOBEPXHOCTHU YCEUYEHHOI'O KOHYCa

KomOuHarus ten BpaieHus

¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OTMCAaHHBINA OKOJIO chepsr; chepa,
BITMCAHHAS B MHOTOTPaHHUK WU

B TEJIO BPAIICHUS

AKTYaJIu3upoBaTh (PaKThl U METOIBI
IJIAHUMETPUH, PEIICBAHTHBIEC TEME,
MIPOBOJAWTH aHAJIOTHUHU.

Pemiates cTepeomeTprueckue 3aaauu,
CBSI3aHHBIE C TE€JIAMU BpaLCHHUS,
MMOCTPOEHUEM CEUEHHM TEN BpAlCHNUs,

48



C KOMOMHALIMSIMU TEJ BpallleHUS

Y MHOTOTPaHHUKOB HAa HAXOXK/ICHUE
r€OMETPUYECKUX BEJINYMUH.
Hcnonb3oBaTes Ipu peLICHUN
CTEPEOMETPUUECKHUX 3a/1a4
TUTAaHUMETpUYECKHrE PaKkThl U METObI
3a/1a4M HAa BBIYHUCIICHHUE

Y J10Ka3aTeJIbCTBO.

MoaeaupoBaTth peanbHbI€ CUTyallUN
Ha SI3bIKE TEOMETPUH, HCCIAEA0BATH
MIOCTPOEHHBIE MOJIENN

C UCITOJIb30BAaHUEM I'€OMETPUUECKUX
ITOHATUI

OO0BEMBI TEN

Ilonsarue 06 00béMme. OCHOBHEBIE
CBOMCTBa 00BEMOB TEJI.

O0BEM mIIMHIpa, KOHYCA.
O0bEM mapa u momaas cheps

AKTYaJIu3upoBaTh (PAKTHl U METOIbI
TUTAHUMETPUH, PEICBAaHTHBIC TEME,
MIPOBOUTH aHAJIOTHH.

BbIBOANTD, HCN0JIB30BATH (HOPMYITBI
00BEMOB: IPU3MBbI, IUITUHIPA,
MAPaMUbl, KOHYCa; YCEUYEHHOU
MUPaMUIbl U YCEUEHHOTO KOHYCA.
PemaTh cTepeoMeTpruuecKue 3a1aum,
CBSI3aHHBIC C BEIYHCIICHUEM 00BEMOB.
@opMyTHpPOBATH OTIPEICIICHUE
IIapOBOTO CETMEHTA, IMAPOBOTO CIIOS,
IIIApOBOTO CEKTOPA.
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[IpumensaTs GopmyIbl
JUJISl HAXOXKJIEHUS 00BEMOB IIAPOBOTO
CErMEeHTa, IapOBOI0 CEKTOpa

[lonoGHBIE TENa B MPOCTPAHCTBE.
CooTHOUIEHUS! MEXAY MIIOIAIMU
MOBEPXHOCTEH, 00BEMaMU MOI0OHBIX
TN

PemaTh crepeomeTpuyeckue 3agauu,
CBSI3aHHBIE C 00BEMOM IT1apa

U TUIOIIAIbIO C(EpHI.

MoneanpoBaTh peajibHbIE CUTYaIlUU
Ha SI3bIKE TEOMETPHUHU, UCCIIEIOBATD
MOCTPOEHHBIE MOJEITHU

C UCTIOJIb30BAHUEM T€OMETPUUECKUX
TTOHSTUH.

AKTYaJIu3upoBaTh (PAKTHI U METOIbI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
MIPOBOJIUTH aHAJIOTHH.

Pematb cTepeoMeTpuueckue 3agadw,
CBSI3aHHBIC C COOTHOIICHHEM 00BEMOB
¥ TIOBEPXHOCTEH MOJOOHBIX TE

B IIPOCTPAHCTBE.

MoneaupoBaTh peajibHbIE CUTyalluU
Ha SI3bIKE TEOMETPUH, UCCIEA0BATh
IIOCTPOEHHBIE MOJAEIU

C HCIIOJIb30BAHUEM T'€OMETPUUECKUX
MTOHSTHI

BekTopbl 1 KOOpAWHATHI
B IPOCTPAHCTBE

10

BekTop Ha miiockoctr
U B ripocTpaHcTBe. CloxKeHne
Y BBIYMTAHUE BEKTOPOB. Y MHOKEHHUE

AKTYaJIU3UPOBATH (DAKTHI 1 METOIBI
TUTAHUMETPUH, PEIICBAaHTHBIC TEME,
MPOBOJIUTH aHAJIOTUH.
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BEKTOpa Ha yucio. Pasnoxenue
BEKTOpA MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [Ipasuiio
napasuiesenuneaa.

Pemenue 3amay, CBI3aHHBIX

C IIPUMEHEHUEM NPABUII IEUCTBUI

C BEKTOpaMH.

[IpsamoyronbHas cuctema KOOpAruHaT
B npocTpancTBe. KoopauHatsl
BeKkTOpa. [Ipocreiimue 3anaun

B KOOpAMHATaX. YTOJI MEXIY
BekTopaMu. CkajspHoe
MPOU3BEICHUE BEKTOPOB.
Brruuciienue yrioB Mexy NpssMbIMU
U TUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIA METO/T
[IPU PEIIEHUU TEOMETPUYECKUX 3a7a4

OnepupoBaTh NOHATHEM BEKTOP

B MPOCTPAHCTBE.

DopMyIHPOBATH [IPABUIIO
MapAILIENENNUIEA IIPU CIIOKEHUN
BEKTOPOB.

CriaaabiBaTh, BBIYUTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YUCIIO.
MN3yyaTh OCHOBHBIE CBOMCTBA ATUX
OTEepaLvU.

JlaBaTh onpeiesieHue NpsMOYyroabHON
CHUCTEMBbI KOOPJAUHAT B IPOCTPAHCTRBE.
Bripa3urh KOOpIMHATHI BEKTOPA
4yepes KOOPAMHATHI €ro KOHIIOB.
BbiBOAMTEH, HCIOJIBL30BATH (POPMYJTY
JUIMHBI BEKTOPA U PACCTOSTHUSI MEXK Y
TOYKAMMU.

BripaxaTh CKaISIPHOE IPOU3BEACHUE
BEKTOPOB Yepe3 UX KOOPAUHATBHIL,
BBIYUCIIATDH YTOJI MEXAY ABYMSI
BEKTOpPaMH, ABYMs IIPSIMBIMHU.
Haxoauthb yroa Mexay npsMou

Y TJIOCKOCTBIO, YTOJI MEXKY IByMS
IJIOCKOCTSIMHA aHAJTUTHYECKUMU
METOIAMMU.

BrIBOAUTS, HCII0JIB30BATH (POPMYJTY
pPacCTOSIHUA OT TOYKH J0 IUIOCKOCTH
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[loBTOpEHUE, 0000IICHNE
W cCUCTeMaTH3allisa 3HaHUU

OcHoBHBIE (DUTYPBI, (PAKTBI, TEOPEMBI
Kypca IJIaHUMETPUH. 3aJauu
IUTAHUMETPUU U METOABI UX
penieHus.

OcHoBHBIE QUTYpBI, (HAKTHI, TEOPEMBI
Kypca CTEpeOMETpHUH. 3aaaun
CTEPEOMETPUH U METOJIbI UX PELICHUs

Pemarep npocreiimue 3anayu

Ha HaXO0KJICHHUE JIJIMH U YTJIOB

B T€OMETPUUECKUX (pUrypax,
npuMeHsTh Teopemy lludaropa,
TEOPEMbI CUHYCOB U KOCUHYCOB.
HaxoauTs miona b MHOTOYTOJIbHUKA,
Kpyra.

Pacno3naBaTh no1o06HbIe HUTYPHI,
HAXOJUTh OTHOIICHUS JJIUH

U IJIOIA e .

Hcnonb30BaTh Mpu pelieHun
CTEpEOMETPUUECKHX 3a/1a4 (PaKThl
Y METOJIbI TUTAHUMETPUH

OBILEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

34
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PABOYASA TPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHASA 3AIIMCKA

VYueOHuniii kypc «BepoATHOCTP W CTaTUCTUKa» ©0a30BOr0 YPOBHS SBISIETCS
MPOJOJDKEHUEM M Pa3BUTUEM OJHOMMEHHOTO Yy4yeOHOro Kypca 0a30BOrO YpOBHS
OCHOBHOTO 0011ero o0pazoBanus. Y4eOHbIH Kypc HpelHa3HaueH [ (pOpMUPOBaHUS
y O0y4aroNIuXcs CTATUCTUYECKON KyIbTYphl U IOHUMAHHS POJIH TEOPHH BEPOSTHOCTEH
KaK MaTeMaTHYECKOTO MHCTPYMEHTA JJIsi M3y4YeHHs CIydalHBIX COOBITHH, BETUYHH U
npoueccoB. [lpu wu3ydenun y4yeOHOro Kypca oOoramjaroTcs MpeACcTaBICHUS
oOy4aromuxcs 0 METO/IaX MCCIIeJOBaHUsI U3MEHUMBOIO MUPA, Pa3BUBAETCS MIOHUMAHUE
3HAaYUMOCTH U OONTHOCTH MaTEeMaTHYECKHX METOJIOB MO3HAHHUS KaK HEOTHEMIIEMOM
YaCTH COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS.

Copeprxanue yueOHOro Kypca HalmpaBJIeHO Ha 3aKpeIyICHUE 3HAHUH, MOJyYEHHBIX
OpU HM3yYEHHWU Kypca Ha ypOBHE OCHOBHOrO oOIIero oOpa3oBaHMs, U Ha Pa3BUTHE
NPE/ICTABIICHUH O CIIy4alHBIX BEJIMYMHAX U B3aUMOCBS3SX MEXIY HUMHU Ha BaXKHBIX
npUMepax, CIOKETbl KOTOPBIX TMOYEPHHYTHl M3 OKpy’Kawliero mMupa. B pesynbraTte
y oOydvarommxcs  JOKHO  cOpMHpOBaThCS — MpEACTaBIeHHE O  Haubolee
yIOTPEOUTENbHBIX U OOIIMX MATEeMAaTHYECKUX MOEINSX, UCTIONb3YEMbIX ISl OMHUCAHUS
AHTPOMOMETPUYECKUX U JEeMOTPAPUUECKIX BEIUUUH, TOTPEIIHOCTEN B PA3IUYHOTO POJIa
U3MEpPEHUsAX, JUIMTETBHOCTH  O€30TKa3HOW paboOThl TEXHHUYECKHX  YCTPOUCTB,
XapaKTepUCTUK MACCOBBIX SIBICHUH U MIPOLIECCOB B OOIIECTBE.

B coorBercTBHUM ¢ yKa3aHHBIMH LEISIMA B CTPYKType Y4eOHOro Kypca
«BeposITHOCTh M CTAaTHCTUKA» JUISI YPOBHS CpEeIHETO 00IIero oopa3oBaHusi Ha 0a30BOM
YPOBHE BBIICNICHBI CIIEAYIOIMKE OCHOBHBIC CoOJepXkaTelbHble NIuHUU: «CiaydaliHbie
COOBITHS ¥ BEPOATHOCTHY, «CirydaifHble BETUYMHBI U 3aKOH OOJIBIIIAX YHCEI».

BaxHnyo dyactp y4eOHOro Kypca 3aHMMaeT H3YYCHHE TE€OMETPUYECKOro U
OMHOMMAIILHOTO PAaCHpEeNeICHU W 3HAKOMCTBO C WX HEMPEPHIBHBIMH aHAJIOTaAMH —
MOKA3aTebHBIM U HOPMaJIbHBIM PacTpeeICHUSIMHU.

Conepxanue nuHUU «CiydailHble COOBITHSI U BEPOSITHOCTHY CIIYKUT OCHOBOM
st (GOPMHUPOBAHUS TPEACTABICHUNA O PACTIPENCICHUH BEPOSTHOCTEH MEXKIY
3HAUEHUSMH CITydYalHBIX BEJIMYWH, a TaKKe dTa JIMHUA HeoOxonmma Kak 0asza
JUTSL U3YYEHUST 3aKOHA OONBIMUX YuceNl — (yHIaMEHTAIBHOTO 3aKOHA, JEHCTBYIOIIETO
B MpHUpOJIe U OOIIECTBE U MMEIOUIETO MaTeMaTHdecKyro Qopmanuzanuio. Cam 3aKoH
OONMBIIMX dYHCEN Tpejaraercs B O3HAKOMUTENBHOW (opMe ¢ MUHUMAIbHBIM
MCITOJIb30BAaHUEM MaTEMaTUYECKOTO (hopmanu3ma.

Tembl, CBsI3aHHBIE C HEMPEPHIBHBIMU CIIYYaWHBIMH BEIHMYMHAMH, AKIEHTUPYIOT
BHUMAaHHE OOYYaIOIIMXCS HA OMHCAHWUU M MU3YYCHHUH CIYYalHBIX SIBICHHH C TTOMOIIBIO
HenpepbIBHBIX (QyHKIMNA. OCHOBHOE BHHMaHHE yJENsieTCS MOKa3aTelIbHOMY U
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HOPMAJILHOMY  pPACTpEeCHUsIM, TPH OSTOM MPEATNONaracTcs O03HAKOMHUTEIIBHOE
H3ydeHHE MaTepraia 0e3 JoKa3aTeIbCTB MPUMEHIEMBIX (DaKTOB.

OO0miee 4YKMCIO 4YacoB, PEKOMEHJOBAHHBIX [JIsi HM3Y4YeHUsS Yy4yeOHOro Kypca
«BeposiTHOCTh U cTraTucTHKa» — 68 vacoB: B 10 kiacce — 34 yaca (1 yac B Hemelio),
B 11 ximacce — 34 yaca (1 yac B HeJEIIO).

COIAEPKAHUE OBYYEHUA

10 KJIACC

[IpencraBnenue JaHHBIX C TOMOIIbI0 Tabnui, u  auarpamm. Cpeanee
apudMeTHIecKoe, MeJIMana, HanOoJbIee U HAaUMEHBIIIEe 3HAUCHUS, pa3Max, TUCIICPCUs
U CTaHJaPTHOE OTKJIOHEHUE YMCIIOBBIX HA0OPOB.

Cny4aiiHple SKCHEPUMEHTHI (OMBITHI) W CIIydalHbIE COOBITHS. DJEMEHTAapHbBIC
coObiTUs  (McX0Abl). BeposTHOCTH cliydallHOTO COOBITHS. bBIM30CTh YacTOTHI |
BEpPOSTHOCTU COObITHH. CilydallHbIE OIBITHI C PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMHU
coObITUAMHU. BeposaTHOCTH COOBITHI B OMNBITAX ¢ PAaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMU
COOBITHUSIMU.

Onepanuu Hajg COOBITUAMHM: TepecedeHue, OObEIUHEHUE, IMPOTUBOIOIOKHBIC
cobbIThs. JInarpammel Ditnepa. opMmyina ciiokeHUsT BEPOSITHOCTEH.

YcCioBHAasT BEPOSTHOCTh. YMHOXKEHHUE BEpPOSITHOCTEW. JlepeBO ciydailHOro
skcriepuMenTa. @opmyiia nonHou BepositTHocTH. HesaBrucruMbie cOOBITHS.

KombunaTtopHoe mnpaBmino ymHOXeHus. IlepectanoBku u dakTopuan. Ywucio
coueranuii. Tpeyronpuuk Ilackans. ®opmyna 6mnoma HeroToHa.

bunapHbiii ciaydailHbli ONBIT (MCHBITAHUE), yCcHeX U Heyaada. HezaBucumblie
ucnbiTanusa. Cepusi HE3aBUCUMBIX UCTIBITAHMM 10 nepBoro ycnexa. Cepusi He3aBUCUMbBIX
UcHbITaHUN bepHyIuin.

Cnyuyaiinas BenuuuHa. Pacnipenenenue BepostHocTel. JluarpamMmma pacnpeaeaeHus.
[IpuMmeps! pacipenesieHnii, B TOM 4UCJe, TeOMETPUUYECKOE U OMHOMUAIILHOE.

11 KJIACC

UucnoBble XapaKTEPUCTUKHU CIy4YallHbIX BEJIIMYMH: MaTeMaTH4YECKOE OXKHJIaHUE,
JUCTEPCUs M CTaHAAPTHOE OTKIOHEHHWE. [Ipumepbpl NmpuMEHEeHHs MaTeMAaTH4YECKOTO
OXXHMJAHUsI, B TOM YHMCJIE B 3aJadax M3 ITOBCEJHEBHOM XU3HU. MaremaTmyeckoe
OXKHJaHWE OWHAPHOW CIIy9allHOW BETWYMHBL. MaTeMaTH4YeCKOEe OXHUIAAHUE CYMMBI
CIIy4allHbIX BEJIMYHMH. MaTeMaTH4yeCcKOe OXUAAHWE U JUCIEPCUS T'€OMETPUUYECKOTO H
OMHOMUAIBLHOTO pPacIpeeICHU .

3aKoH OOJIBIIMX YUCEN U €r0 PoJib B Hayke, Mpupoje u odiiecTBe. BeIOOpOUHBII
METO]I UCCIEAOBAHUM.

[Ipumepsl  HENmpephIBHBIX  Cly4yaWHbIX BenuuuH. [loHATHE ©0 TIOTHOCTH
pacnpeneneHus. 3agadyd, MNPUBOASIIIME K HOPMaJbHOMY pacmpenencHuto. IloHsTue
0 HOPMAJIbHOM pPaCHpPEAECICHUH.
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NPEAMETHBIE PE3YJIBTATBI

K konny o0yuenus B 10 kiacce o0yyaroniuiicss NoJIy4uT CAEAYIOMINE TPEAMETHBIE
pe3yIbTaThL:

YUTATh U CTPOUTH TAOJIUIBl U AUATPAMMBI;

ONEepUpOBaTh TMOHATUAMH: CpeaHee apupMeTHdyecKoe, MeaAuaHa, HauOoJblIee,
HaMMEHbLIEe 3HaYEHUE, pa3MaxX MaCCUBA YUCIIOBBIX JAHHBIX;

ONEpUPOBATH MOHATUAMMU: CITyYalHbIN SKCIIEPUMEHT (OIIBIT) U CIyYaliHOE COOBITHE,
AJIEMEHTApHOE COOBITHE (BJEMEHTapHBIA HMCXOJ]) CIy4alHOrO ONbITa, HAaXOJIUTh
BEPOATHOCTU B OMNBITAX C PAaBHOBO3MOKHBIMU CIIYyYallHBIMH COOBITHSIMH, HAXOAUTHb U
CpPaBHUBATh BEPOSITHOCTH COOBITUN B U3YyUEHHBIX CITyYalHbIX SKCTIEPUMEHTAX;

HaxXoAUTh U (GOPMYJIMPOBATH COOBITUS: TEpeceueHue M OObEIMHEHUE JaHHBIX
COOBbITHI, COOBITHE, MPOTUBOMOJIOKHOE  JAHHOMY  COOBITHIO,  TOJB30BATHCS
auarpaMMamu Jisiepa U GOpMyIIon CI0KEHHS BEpPOSTHOCTEH MpHU PEeIIeHUH 3a/1a4;

ONEepUPOBATh MOHATUSMHU: YCJIOBHAS BEPOSTHOCTh, HE3aBUCUMBIE COOBITHS,
HaXOAUTh BEPOSITHOCTU C TOMONIBIO TMpPaBWJIa YMHOXKEHHUS, C IOMOIIBIO JepeBa
CJIy4alHOTO OIIbITA;

OPUMEHATh KOMOMHATOpPHOE TMPaBWJIO YMHOXKEHHUS IIpU pELIEHUW 3aj]ad;

ONepUpPOBaTh MOHATUSAMU: UCIBITAHUE, HE3AaBUCUMbBIE UCIBITAHUS, CEpUs
UCTBITAaHUM, yCIIeX U HeyAaua, HaXOAUTh BEPOSTHOCTU COOBITUI B CEpUM HE3aBUCUMBIX
UCTBITAHUI 1O MEPBOI0O yCIeXa, HaXOAUTh BEPOSATHOCTU COOBITUN B CEPUM MCIBITAHUMN
bepnynnu;

ONepUpOBaTh MOHATUAMM: CllydailHas BEJIMYMHA, PACHpPEEICHHUE BEPOSITHOCTEM,
AuarpaMma pacupezesieHusl.

K xoniy o0yuenus B 11 kiacce 00y4aroniuiics moJIy4duT CASAYIOMINE MTPEIMETHBIC
pPE3YIBTATHI:

CpPaBHUBATh BEPOSTHOCTH 3HAYEHUN CITyYaHHOW BEJIMYMHBI 110 PACTIPEACICHUIO WU
C IMOMOIIBIO JUarpaMm;

ONEPUPOBATH MOHITUEM MATEMATHYECKOTO OXHUIAHUSI, MPUBOJUTH IPUMEPHI, KaK
MPUMEHSAECTCS  MAaTEMATHYECKOE  OXKHMAAHHUE  CIyYalHOM  BEJIIMYMHBI  HAXOAUTh
MAaTEMaTHYECKOE OKUIAHUE 110 JAHHOMY PaCIpPEICIICHUIO;

UMETh TPEACTABICHHE O 3aKOHE OOJBIIUX YHCET;

MMETH NIPEACTABICHUE O HOPMAJIbHOM PACIPENCIICHHM.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue paznena  |KonuuectBo OcHOBHOE cojiepKaHue OCHOBHbIE BU/IbI JICSITEIIBHOCTH
(Temnl) Kypca 4acoB oOy4Jaromuxcs
[IpencraBneHne qaHHBIX 4 [IpencraBnenne TaHHBIX C TOMOIIBIO N3Baexats uHGOpMAIMIO U3 TAOTHI]
U oMucaTeNbHasl CTaTUCTHKA Tabnui u quarpamm. Cpennee U Juarpamm, MCMoJb30BaTh Ta0IUIIbI
apudMeTHIeCKOe, MeIUaHa, U JMarpamMMbl JJIsI IPEJICTaBICHUS
HauOoJIbIlIee M HAUMEHBIIICE CTATUCTUYECKUX JIAaHHBIX.
3HAYCHUS, pa3Max, JTUCIIepCus, HaxoauTthb onucaTenbHbIC
CTaHJapTHOE OTKJIIOHEHUE YHCIOBBIX XapaKTePUCTUKU JaHHBIX.
HaOOpOB BbiiBUraTh, KpUTHKOBATH THNOTE3bI
0 XapakTepe caydyalHON U3MEHUYHUBOCTU
U onpeenstonux eé pakropax
CityuaiiHbI€ OTIBITHI 3 CityuaiiHble SKCIIEpUMEHTHI (OTIBITHI) BoiaeasiTe Ha mpUMepax ciiy4yaiiHbIe

U CIy4alHbIE COOBITHSI,
OTIBITHI C PABHOBO3MOKHBIMU
DIIEMEHTAPHBIMHU UCXOAaMHU

U CIy4yalHbBIC COOBITHS.
DOnemeHTapHbIe COOBITUS (MCXOBI).
BeposiTHOCTD clTydaliHOTO COOBITHS.
BepositHocTH COOBITHI B OTIBITAX

C PaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMU.
[IpakTuueckas pabota

COOBITHS B OTIMCAHHOM CITy4aifHOM
OTIBITE.

®opmMyJIMPOBATH YCIOBUS MPOBEICHUS
CJIy4alHOTO OMbBITA.

Haxoautb BEpOATHOCTH COOBITUI

B ONBbITaX C PABHOBO3MOXHBIMU
HCXOJIaMH.

MopneaupoBaTh OIBITHI

C PaBHOBO3MOYXHBIMHU 3JIEMEHTAPHBIMU
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UCXOJaMH B XOJI€ TPAKTUICCKON
paboThI

Omnepanuu HaJl COOBITUSIMU,
CJI0’KEHUE BEPOSITHOCTEN

Onepanuu Hal COOBITUSIMU:
nepeceyeHue, 00beIMHEHUE COOBITHIA,
IPOTUBOMOJIOKHBIE COOBITHS.
Huarpammel Didnepa. Dopmya
CJIO’KEHUSI BEPOSTHOCTEN

Hcnoab30BaTh quarpamMMel Jisepa

U CJIIOBECHOE OIIMCAaHHE COOBLITHI

1151 GOPMYJIUPOBKHU M N300 pakeHUs
00BbEIMHEHUS U TIepEeCeUeHUsi COOBITUH.
Pemath 3a1a4M ¢ UCIIOJIL30BaHUEM
(bOopMYJIBI CIIOKEHUSI BEPOSITHOCTEN

Y cil0BHasi BEPOSITHOCTb,
JIEPEBO CIIYYaUHOTO OIIbITA,
dbopmyia moTHOM
BEPOSITHOCTHU

Y HE3aBUCUMOCTb COOBITUI

VYcnoBHasA BEPOATHOCTh. Y MHOKEHUE
BEPOSITHOCTEU. JlepeBo ciydailHOro
sKcrepuMenTa. @opmyrsa moJHON
BeposTHOCTU. HezaBucumbie cOOBITHS

PemaTh 3a1aum Ha HAXOXKICHUE
BEPOSITHOCTEN COOBITHI, B TOM YHCIIC
YCJIOBHBIX C IIOMOIIBIO JIE€pEBa
CIIy4allHOTO OIIBITA.

Onpeaensitb HE3aBUCUMOCTD COOBITHI
o opMyIie U Mo OpraHu3aluu
CIIy4alHOTO ONbITa

DneMeHThl KOMOMHATOPUKHI

KombunaTopHoe mpaBuiio
yMHO)keHus. [lepectaHOBKM

u dakropuas. Yucno coueTaHmii.
Tpeyronbauk [lackans. @opmyia
ounoma HeroToHa

HUcnonb30BaTh NPaBUII0 YMHOKEHHUS
JUIS1 IEPEUYUCIIEHUST COOBITHIA

B CJIy4YallHOM OIIBITE.

IHoab3oBaTbest hopMynoit

Y TpeyroiabHuKoM llackans

JUJIs1 OPE/IeSICHHs] YHClia COUeTaHU N

Cepuu nociie1oBaTeIbHBIX
HUCIIBITAHUI

bunapHbIl CiTy4allHBIA OTIBIT
(ucpITaHME), YCIIEX U HEeyAaya.
HeszaBucumeie ucnbitanus. Cepus
HE3aBUCHUMBIX UCIIBITAHUHN J0 IEPBOTO

Pa30uBaTh CiI0KHbBIE SKCTIEPUMEHTHI
HA OTJICJIbHBIC UCTIHITAHUS.
OcBauBaTh NOHSITHUSI: UCTIHITAHHE,
cepusi He3aBUCUMBIX UCIIBITAHUU.
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ycrnexa. Cepusi HE3aBUCUMBIX
vcnbpITaHui bepHyiu.
[Ipaktuueckas pabora

C UCIIOJIb30BAaHUEM DIIEKTPOHHBIX
Ta0IUIY

IIpuBoauTH NpUMeEPHI CEpUi
HE3aBUCHMBIX UCIIBITAHUU.
Pemare 3a1a4m Ha nouck
BEPOSITHOCTEN COOBITHI B cepuu
WCIIBITAHUN 10 IEPBOTO ycCIexa

Y B CEpPUAX UCIIBITAHUN bepHyIuin.
N3yyaTs B X0[€ NPaKTUYECKOH
padoTHI C UCTIOIB30BAHUEM
AIIEKTPOHHBIX TaOJIUI BEPOATHOCTH
COOBITHI B CepUAX HE3aBUCUMBIX
WCTIBITAHU T

Crny4aliHble BEIMYUHBI
U pacrpeesieHus

CiyyaiiHas BeJIMYMHA.
Pacnipenenenue BeposiTHOCTEN.
Huarpamma pacnpeaenenus. Cymma

" IIPOU3BCIACHUC CHy‘IaﬁHbIX BCIIMYHNH.

[Ipumepsl pactipeenieHuil, B TOM
YHUCJIE TEOMETPUUECKOE
1 OMHOMHUAJILHOE

OcBauBaTh NOHATHS: CllyyaiiHas
BEJIMYMHA, pacpeieJieHue, TabIuIa
pacrpeeneHus1, [uarpaMmma
pacrnpeneneHus.

IIpuBoauTH IpUMeEPHI
pacipeiesieHni, B TOM YUCIIE
reOMETPUIECKOT0 U OMHOMHAIIBHOTO.
CpaBHuUBaTh pacrnpeieneHus
CJIy4ailHbIX BEJIUYUH

HaxoauTh 3HAYEHUS] CYMMBI

H IIPON3BCACHUA CJ'Iy‘—IElfIHBIX BCINYHH.

CTpouthb u pacno3HaBaTh
IrCOMETPHYECCKOE 1 OMHOMHUATIBLHOE
pacnpeencHue
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[loBTOpEHUE, 00001ICHUE,
CUCTEMAaTHU3aIM 3HAHUN

OnucarepHast CTAaTUCTHKA.
CityyaiiHble ONBITHI U BEPOSTHOCTH
ClIy4alHbIX cOObITHH. Oneparuu Haj
COOBITUSIMH. DJIEMEHTEI
KOMOHMHATOPUKH, CEPUU HE3aBUCUMBIX
HWCHBITAHUM

IHoBTOPATH N3yUYeHHOE
Y BBICTPaMBATh CUCTEMY 3HAHUH

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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11 KJIACC

HaumenoBanue paznena  |KonuuecTtBo OcHOBHOE cosiepKaHue OCHOBHbBIE BU/IbI JICSITEIIBHOCTH
(Tembl) Kypca 4acoB oOy4Jaromuxcs
MaremaTH4ecKoe OKUJIaHHe 4 [Tpumepbr npruMeHeHuUsI OcBauBaTh MOHATHE MATEMATUYECKOTO

CIy4alHOMN BEJIUYHUHBI

MaTeMaTHYECKOTO OKHIaHUS
(cTtpaxoBaHue, JIoTEpES).
MaremaTuueckoe 0)KHIaHUE CyMMBI
CIIy4alHbIX BEJIUYMH.
MaremaTnueckoe 0XKUIaHue
reOMETPUIECKOT0 U OMHOMHUATBHOTO
pacrpeeneHuin

OKUJIaHHS.
IIpuBOAUTH U 00CYKAATH IPUMEPHI
MIPUMEHEHHS MaTeMaTHIYECKOTO
OXKHJIaHWs. BEIYucasTh
MaTEeMaTUYECKOE OXKHUTaHHE.
Hcnoab3oBaTh MoHATHE
MaTEMaTUYECKOTO OKUJIAHUS U €ro
CBOICTBA MpHU PEIICHUH 3a/1a4.
HaxoauTs 1o u3BecTHbIM (popmyniam
MaTEMaTHYECKOE OXKUITAHIE CYMMBbI
CIIy4alHBIX BEITMYMH.

Haxoauth 110 n3BeCTHBIM (hOpMYyIIamMm
MaTeMaTU4YEeCKUE 0KUAaHUS CIIy4YalHbIX
BEJIMYMH, UMEIOLIUX T€OMETPUUYECKOE

1 OMHOMUAJIBLHOE paclpeeIeHUs
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Jucniepcus U crangapTHoe
OTKJIOHEHUE CIIy4anHON
BEJIMYMHBI

Jlucnepcus u cTaHIapTHOE
OTKJIOHEHHE. [{ncniepcun
r€OMETPUYECKOT0 1 OMHOMHUAILHOTO
pacrnpeneneHus.

[Ipaktruueckas pabora

C HUCIIOJIb30BAHUEM DJIEKTPOHHBIX
TabJIUIL

OcBauBaTh NOHATHUS: TUCTIEPCHS,
CTaHIAPTHOE OTKJIIOHEHUE CIIy4YalHOU
BEJIMYUHBI.

Haxoaure 1ucrnepcuro

10 pacipeieNICHUIO.

Haxoautsb 1o u3BecTHBIM (hopMynam
JUCTIEPCUIO TEOMETPUUECKOTO

¥ OMHOMMAJILHOTO paclpeieieHus,

B TOM YHCJIE B XOJI€ MTPAKTHUYECCKOMN
paboOTHI C UCIIOIB30BAHUEM
AIIEKTPOHHBIX TAOJIHII

3aKoH OOJIBIIMX YHCE

3akoH O00JbIINX yncelsl. BeIOOpouHbIi
METOJ] MCCIIC0OBaHUH.

[TpakTrdeckas pabora

C UCTIOJIb30BAHUEM JJICKTPOHHBIX
TaOJIHL]

3HAKOMHTBHCS C BBIOOPOYHBIM METOIOM
WCCJICJIOBAHHUS COBOKYITHOCTH JTAHHBIX.
M3y4aTh B X0/1e TPAKTHUECKON pabOTHI
C MCIIOJIb30BAaHUEM AJICKTPOHHBIX
Ta0JIUI] TPUMEHECHHE BEIOOPOYHOTO
METOJIa UCCIICIOBAHUS

HenpepsiBHbIE cityyalinbie
BEJINYUHBI (pacrpeaencHus)

[IpuMepsl HENPEPBIBHBIX CITyYaWHBIX
BeJIMUMH. OyHKIMSA IUIOTHOCTH
pacnpenenenus. PaBHoMmepHoe
pacnpeiesieHue U €ro CBOMCTBA

OcBauBaTh NOHATHS: HENPEPHIBHASA
Cly4yailHas BEJIWYMHA, HEIIPEPBIBHOE
pacnpeneneHue, QyHKIHs MIIOTHOCTH
BEPOATHOCTH.

IIpuBOAMTH IpUMEPHI HENPEPBIBHBIX
CIIyYailHbIX BEJIUYMH.
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HaxoauTs BepoATHOCTH COOBITHI
10 JAHHOU (DYHKIIMU MIIOTHOCTH, B TOM
Y1CJIE PABHOMEPHOIO paclpeeneHus

HopmanbHoe pacnipenenenue 2 3agauu, NpUBOASIIME K HOpMAIbHOMY | (OCBaMBATh MMOHITHUSA: HOPMAaIbHOE
pacnpenenenno. DyHKIUA pacrnpeiesieHue.
MJIOTHOCTU U CBOMCTBA HOPMAJIbHOTO Bo1essiTh 10 ONUMCAHUIO CITyYalHbIC
pacnpeneneHus. BEJIMUYMHBI, pacIpeCIEHHbIC
[TpakTuyeckast pabota 110 HOPMaJIBLHOMY 3aKOHY.
C UCIOJIb30BAHUEM DJIEKTPOHHBIX IIpuBoAMTH NMPUMeEPHI 337124,
Ta0IHIY MPUBOISIIIIUX K HOPMAJTBHOMY
pacnpeneneHuto. HaxoauTe 4ucioBbie
XapaKTEPUCTUKH HOPMAJIBHOTO
pacrpeeneHus 1o U3BECTHbIM
bopmynam.
Pematnb 3a7a4n, CBSI3aHHBIC
C MPUMEHEHUEM CBOMCTB HOPMAJIBHOTO
pacupeiesieHui, B TOM YUCIIE
C UCMOJIb30BAHUEM BJIEKTPOHHBIX
TaOJINIL
[ToBTOpEHuUe, 00001IEHNE 19 [IpencraBineHne TaHHBIX C TOMOILBIO [10BTOpSATH N3y4YEHHOE U BBICTPAUBATH

U CUCTeMAaTHU3alus 3HaHUHI

TaOIMI] U JUArpaMM, OMcaTeIbHas
CTaTUCTHUKA, OTBITHI

C PaBHOBO3MO>KHBIMH
AJIEMEHTaApPHBIMU COOBITHUSIMU,
BBIYMCIICHUE BEPOSTHOCTEN COOBITHI

CHUCTEMY 3HAHHU
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C MpUMEHEHueM (popmyn

U rpaUyECKUX METOJIOB
(koopauHaTHAS TpsiMasi, 1EPeBo,
nuarpamma Disiepa), ciydaiHbie
BEJIMYMHBI U pacrpe/ieieHus,
MaTEMaTUYECKOE OXKHUITaHHUE
CIIly4YaliHOM BEJIMYHUHBI

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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